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How To Apply Fertilizer 


H. R. Smalley 
Chief Agronomist of the National Fertilizer Association 


ROFIT from the use of fer- 

tilizer depends on how it is 

applied as well as on the 
kind of fertilizer and the rate of 
application. 

Fertilizer usually gives best re- 
sults when it is applied slightly 
before or at the time of planting. 

It is safe to say that only 
about one-half of the fertilizer 
used is applied in the most effi- 
cient manner. 

Fertilizer should be applied 
near the seed or plant in order 
that it may be available to the 
plant in the early stages of 
growth. But the fertilizer should 
not be applied too close to the 
seed or young plant. Broadcast- 
ing the fertilizer in advance of 
planting is absolutely safe, but 
for crops grown in hills or rows 
this method is not efficient unless 
supplemented with hill or row ap- 
plications. Delay or failure of 
seeds to germinate or injury of 
young plants by fertilizers is due 
almost entirely to the fact that 


fertilizer was placed too near the 
seed or young plant. 

Many fertilizer experiments 
have been conducted to find out 
just how close to the seed or plant 
fertilizer should be applied for 
best results. They were also 
planned to determine the best 
position for the fertilizer applica- 
tion—whether it should be placed 
above, below, or to the sides of 
the seed or young plant. 

What happens when a mixed 
fertilizer containing several ma- 
terials is applied to the soil? 
Nitrogen materials are highly 
soluble in water. This is true ex- 
cept for the organic materials 
such as tankage, fish meal, and 
cottonseed meal. Most of the ma- 
terials that supply phosphoric 
acid are to a large extent water- 
soluble. Potash materials are solu- 
ble in water. Therefore, the action 
that takes place in the soil when 
fertilizer is applied depends upon 
how wet or dry the soil may be 
at the time the fertilizer is ap- 


Reprinted by permission from a bulletin of The National Fertilizer Association, 
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plied. If the soil is moist much of 
the fertilizer dissolves immediate- 
ly. If the soil is dry very little of 
the fertilizer can dissolve. If the 
soil is moist and a large percent- 
age of the fertilizer dissolves, 
much of the dissolved fertilizer 
will be “fixed” or taken up by 
the soil and, except in the case of 
some extremely heavy soils, the 
fertilizer will still be available to 
crops. This is especially true of 
the ammonia form of nitrogen, 
and of phosphoric acid and pot- 
ash. If the soil is wet when the 
fertilizer is applied or if a heavy 
rain comes soon afterward there 
is so much water present that the 
fertilizer can usually dissolve 
without forming a concentrated 
solution. 

If the soil is slightly moist, 
however, the moisture present 
may dissolve all of the fertilizer 
that it can carry, form a concen- 
trated solution which if too near 
the seed may delay or prevent 
germination. 

If there is plenty of moisture 
in the -soil and the fertilizer is 
applied too near the seed, the 
chances are there will be no in- 
jury, but if the moisture supply is 
limited. there may be rather 
severe injury. 

Numerous fertilizer application 
experiments have shown how fer- 
tilizer may be applied for greatest 
returns without injury to the crop 
regardless of the moisture condi- 
tion of the soil. 
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For crops that are grown in 
hills or rows it has been found 
to be much better to place the 
fertilizer near the hill or row than 
to broadcast it. The fertilizer 
gives best results when placed in 
bands on both sides of the hill or 
row. This is true in most seasons 
and on most soils and is prefer- 
able to putting the fertilizer un- 
der the seed. 

Many experiments on cotton 
and potatoes have shown that 
when applied in bands at the 
sides of the row high analysis or 
double strength fertilizers are 
safe and just as effective in in- 
creasing yield as the normal 
analysis fertilizers. Thus, an 8-16- 
16 applied at the rate of 1,000 
pounds per acre for potatoes is 
equal to one ton of 4-8-8, and 400 
pounds of 6-18-6 has been as 
good as 800 pounds of 3-9-3 for 
cotton. 

Hilled or check-rowed corn 
should be fertilized in the hill, 
and for drilled corn the fertilizer 
should also be drilled. The prac- 
tice of drilling the fertilizer along 
the row for hilled corn-is not to 
be recommended. Broadcasting, 
when supplemented by hill or 
row application, is a good prac- 
tice, especially when considered 
from the standpoint of the rota- 
tion as a whole. 

In a test in Indiana in 1933 the 
increases. from an application of 
125 pounds of fertilizer per acre 
were as follows: 
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METHOD OF PLANTING Increase 
AND FERTILIZING (Bushels) 
Corn in hill, fertilizer drilled.... 4.2 
Corn in hill, fertilizer in hill.... 10.5 
Corn drilled, fertilizer drilled... 12.2 


The apparent difference in favor 
of drilled corn is not significant. 
Other tests have been favorable 
to hilled corn. It is best for hilled 
corn to apply the fertilizer in two 
bands 6 to 8 inches long on each 
side of the hill, with one-half to 
three-quarters of an inch of soil 
separating the fertilizer from the 
seed. The bands should be about 
an inch wide for quantities up to 
200 pounds per acre. When larger 
amounts are used, the bands 
should be about 2 inches wide. 
The fertilizer should be level with 
the seed or not more than about 
1 inch below the seed level. 

For drilled corn fertilizer gives 
best results when applied in the 
same relative position but drilled 
continuously along the row in 
bands about 1 inch wide distrib- 
uted evenly along the row. 

The corn planter should be 
equipped with a V-shaped deflec- 
tor to divide the fertilizer stream 
as it comes from the hopper, so 
that it will be deposited on the 
sides of the hill or row. The 
planter shoe should also be equip- 
ped with a hood to protect the 
seed until it is covered with soil. 

In some localities corn and 
other crops are given a second ap- 
plication of fertilizer at the first 
cultivation, using a _ cultivator 


with fertilizer attachment. This is 
a safe and effective method. 
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The most common method of 
fertilizing cotton is to apply the 
fertilizer in a furrow, preferably 
a week or two before planting, 
and “bed” on it by filling the 
furrow with soil and throwing up 
a ridge with more or less mixing 
of the fertilizer with the soil. 
Then, just ahead of the planter, 
the ridge is flattened somewhat 
and the seed is planted in the 
middle of the ridge. It may be 2, 
3, or 4 inches above the fertilizer. 
This method of applying fertili- 
zer has given satisfactory results, 
but it requires a separate opera- 
tion which can be eliminated by 
use of the combination cotton- 
fertilizer planter. 

Experiments have shown that, 
when fertilizer is applied at plant- 
ing, best results are obtained 
when it is placed in bands on 
each side of the row with 1% to 
2 inches of soil separating it from 
the seed. It should be from 1 to 
2 inches below the level of the 
seed. Experiments have shown 
this method to be superior to the 
under-the-seed location in the 
majority of comparisons, and in 
many cases very much better. 

YIELDS OBTAINED AT ROCKY 

MO C. 


1931 1932 1983 
Lbs. Lbs. Lbs. 
In 2-inch band 2 
inches below the 
seed . ; 1,593 1,533 421 
In bands 2 inches 
to the side and 2 
inches below the 
WEP itn kde 1,721 1,578 1,536 


These figures and many others 
show clearly the advantage of 
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side-application as a year-in and 
year-out practice. There can be 
little doubt that it will replace the 
present standard method as soon 
as farmers become familiar with 
the results of the many tests that 
have been made and satisfactory 
planters with  side-application 
equipment are sold in sufficient 
numbers. 

Fertilizer for potatoes should 
be applied in bands at the sides 
of the row. It should be about 2 
inches to each side of the seed 
and from 2 inches below the seed 
to the seed level. 

By varying the methods of ap- 
plying fertilizer in the row, crop 
increases ranging from 20 to 50 
bushels per acre have beenobtain- 
ed in the same experiment. Usu- 
ally the side-application method 
has given yields 15 to 20 bushels 
per acre higher than when the fer- 
tilizer is applied in the furrow 
and mixed with the soil—a com- 
mon method in many potato- 
growing areas. 

Several experiments that have 
been conducted on green beans 
show that it is much better to 
apply green fertilizer at the sides 
of the row than under the seed. 


YIELDS OBTAINED AT WINTER 
GARDEN, FLA. 


Method of Application 
Mixed with soil below seed 


Se Sees ia eh are ee Uae ok ,620 
In bands 2 inches to each side and 

1% inches below the level of 

SI ONE Gs ds» nicl @ oleae’ 8,216 


Improper application of fertili- 
zer frequently delays germination 
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and early growth and results in 
injury to stand. For this reason, 
side-application of fertilizer is 
doubly important in the case of 
vegetable crops, since earliness 
and uniformity of product are 
such large factors in profitable 
production. 

Experiments that have been 
conducted on tomatoes, cabbage, 
beans, and peas indicate that fer- 
tilizer for all vegetable crops 
should be applied in bands at the 
sides of the row. 

Experiments conducted in 
Massachusetts for 4 years and in 
the Southeastern tobacco States, 
show that applying fertilizer in 
bands at the sides of the row as 
the tobacco plants are set is bet- 
ter than broadcasting or applica- 
tion in a furrow and mixing with 
the soil before setting. Apparent- 
ly the latter method brings too 
much fertilizer into direct contact 
with the roots, and broadcasting 
does not provide enough fertili- 
zer near enough for them to get 
it at the right time. 

Where transplanting machines 
that make the side-application are 
not available, the following 
method is suggested. Distribute 
the fertilizer in a band at least 4 
inches wide and cover it deeply 
enough so that when transplant- 
ing is completed the fertilizer will 
be level with or slightly below the 
base of the root crown of the 
plant, but do not mix it with the 
soil. 








Verily! There is Nothing New under the Sun 


Condensed from The Western Farm Life "Ww A 


Al-ford Roos 


ERILY! There is nothing 

new under the sun.” So 

wrote an old seer centuries 
ago, and although there seem- 
ingly has been much and rapid 
progress in the last three dec- 
ades, there is still much truth in 
the adage. 

Many of the innovations in 
the fields of economics, social and 
political sciences, to which we 
are being introduced, were tried 
out by the caliphs of the Moslem 
world, following the advent of 
the Prophet in the 7th century. 
They, too, had their AAA with 
crop-control and bonus for re- 
ductions in at least one instance. 
Likewise, they had deflations and 
inflations of the currency, price 
fixing, erosion control, and many 
other things revived in this latter 
day. 

The great thinkers of the Mos- 
lem past pondered over many 
problems in those centuries of 
their enlightened civilization. And 
in the splendor that was the Cali- 
phate, they met and overcame 
the same problems which loom so 
ominously on our own immediate 
horizon. 

Take, for instance, our Taylor 
Grazing Act, legislation designed 
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to bring order out of disorder in ' 
the administration of our public 
domain. This had its prototype in 
the 8th century under the wise 
rule of the Caliph al-Mansur and 
his Vizier Khalid ibn Barmak— 
the Henry Wallace and Edward 
T. Taylor of that day. Extraor- 
dinary, almost beyond credence, 
is the similarity of their set-up 
to that of our own federal grazing 
administration. 

For sources, we translate from 
that celebrated 10th century 
Arabian historian, the renowned 
Mas’udi, using parts of his 
monumental work, the Book of 
Annals, The translation is from 
the Basra version. Mas’udi drew, 
as he admits, from the historian 
Haitham ibn ’Adi, whose writings 
are no longer in existence. It 
reads: 

“... then, it came about that 
after the Caliph Mansur had 
spread the fan of his arrows be- 
fore him, and by the aid of Allah, 
of whom there is no Other, he 
had conquered the rebellion of 
Ibriham the Imam. He sheathed 
the scimitar Dhu’l-Figar, which 
the prophet bequeathed yto Ali, 
and there came peace in the 
realm, even to that with the 


Reprinted by permission from Western Farm Life, Denver, Colorado 
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Greeks. And he bethought him- 
self that he would journey 
through the remoter parts of the 
realm to learn how fared it with 
the tillers and the ru’at (equiva- 
lent to stockmen, grazers, herds- 
men—cowmen) of the wild lands 
of the barari (wilderness)... . 
“Thus the Caliph Mansur 
came to know that only the tillers 
of the rich lands whereon grow 
crops possessed scrolls denoting 
covenants of ownership of the 
lands, while . . . the stockmen, 
who had the horned beasts, the 
horses and the camels, on the 
wild lands (public domain), pos- 
sessed no covenants of ownership, 
but the lands were common to all. 
“And the Caliph Mansur came 
to know that there was often 
conflict and tumult among the 
herders of the beasts as to which 
had the better right to the lands, 
whereon grew the rich grasses 
which the bounty of Allah had 
provided for the beasts. And that 
often the stockmen loosened the 
arrow and drew the scimitar, one 
against the other in contention, 
and it was an evil in the land. 
“And the Vizier Khalid ibn Bar- 
mak showed the Caliph Mansur 
how there were more beasts on 
the land than could be provided 
with the grasses, and that when 
Allah, the Dispenser, withheld 
the waters from the clouds of the 
firmament, the beasts perished in 
multitudes. And that because of 
the excess of beasts there was not 


permitted to grow the grasses to 
bind the earth to the rocks, and 
the land was become denuded 
and each season there was less 
and less grasses so that, when 
Allah released the torrents from 
the clouds of the firmament, the 
earth flowed away and more and 
more were there rocks whereon 
grew no grasses (showing recog- 
nition of overgrazing, drouth and 
erosion). 

“The Caliph Mansur gave it 
over to the Vizier to bring order 
out of the evil condition, and to 
make a plan for the orderly ad- 
ministration of the wild lands of 
the stockmen . ... and the Vizier 
called to him a council of the chief 
men of the region to decree laws 
in the name of the Caliph Man- 
Ot i’. 

“So the land was divided into 
great districts, and the great into 
lesser and these again into still 
lesser, to conform to the watering 
places of the beasts; and he set 
officers over each, chosen from 
among the stockmen. Each owner 
of beasts had a voice in choosing 
the head men and these were 
given authority to mandate the 
number of beasts permitted in 
each place, and to set bounds to 
each stockman as to another so 
trespass would not be; and the 
chief men set bounds, whereon 
all had a voice, according as 
each had the longer custom of 
use to the land and the number 
of his beasts. 
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“A fair division was made of 
the bounds for each. Provision 
was made so that should any 
stockman become aggrieved at 
his bounds and the number of 
beasts permitted him, he might 
carry his grievance to the officers 
set over the great districts. Should 
these not weigh justice, then he 
might carry his grievance to the 
Vizier Khalid ibn /Barmak, who 
would weigh the matter and mete 
out justice according to the pre- 
cepts of the Book Revealed as 
the Doctors of Law had made 
formulae. 

“Penalties were set against 
those who trespassed, or un- 
sheathed the scimitar or loosened 
the arrow against another, or put 
more beasts on the land than was 
good; and a fair tax was set 
against each beast, and a cove- 
nant was given to each stockman 
setting forth his bounds, the num- 
ber of beasts permitted him, and 
his rights, and a multitude of 
scribes came to do these scrolls 

. . and responsibility was given 
to the chief men to observe the 
decrees. . . 

“Rewards were provided for 
those who might toil to cast up 
barriers so that the earth would 
not come to flow away when 
Allah the Compassionate Father 
saw fit to release the torrents 
from the clouds of the firmanent 
(erosion control, substantially). 
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By thus binding the earth to 
the rocks with the roots of the 
grasses, it was permitted the 
barren to become fruitful in ver- 
dure by virtue of the goodness of 
Allah the All-Bountiful. ... 
“And there came, thereafter, 
by the wisdom vouchsafe to the 
Caliph Mansur and the Vizier 
Khalid ibn Barmak from Allah 
the All-Knowing, order out of 
disorder in the wild lands, and 
men and beasts were become fat 
and the land rich in exuberance 
of grasses, where before they 
were brown and bare by reason 
of the crowding of the beasts. 
“But these things did not come 
in a day, and when the Caliph 
Mansur came to his time and kis- 
met called him to Paradise, and 
the Caliph Mohammed al-Mahdi 
came to rule, the full goodness of 
these things came more and more 
to be known. The Caliph al-Mah- 
di knew the laws were good and 
he did preserve them, and this 
thing was done in the Year of the 
Hegira 148 (770.A.D.). . . .” 
Following the above writing is 
found a long description of the 
Vizier Barmak going into the 
agricultural districts setting up 
what is tantamount to our late 
AAA, with crop-control, price 
regulation, bonuses, etc., result- 
ing in both ups and downs, with 
complications developing. 








Ladino Clover 


Condensed from The Rural New-Yorker 


B. A. Brown 


Associate Professor of Agronomy, Connecticut Agricultural Experiment Station 


ADINO clover is a giant va- 
riety of the species. Trifoli- 
um repens, of which white 

Dutch clover and the wild White 
clovers are every-day acquaint- 
ances. The native home is Italy. 

Ladino first gained prominence 
in the United States in the rela- 
tively mild and humid climate 
of the western coast. In Oregon 
Agricultural Experiment Station 
Bulletin 264, it states that 11.25 
acres of irrigated Ladino pasture 
produced in the season of 1929 
over 7,000 cow days of grazing 
and digestible nutrients equiva- 
lent to 60.3 tons of Alfalfa hay. 
From California comes a story 
of grazing 12,000 sheep on 300 
acres of Ladino. 

Not until seven or eight years 
ago were small lots of seed ob- 
tained for trials in the Northeast. 
Both at experiment stations and 
on farms, Ladino gave so much 
promise that further tests were 
made. A few of the outstanding 
performances of Ladino in care- 
fully conducted experiments at 
Connecticut (Storrs) Agricultural 
Experiment Station will be men- 
tioned. 


Winter hardiness is a prime re- 
quisite of forage plants in cold 
climates. Seeded in a mixture of 
grasses for pasture in 1931, La- 
dino has not only lived for six 
years, but has spread into ad- 
jacent seedings. On nearby fields, 
even the hardiest strains of Al- 
falfa succumbed in the very se- 
vere Winter of 1933-34. 

In this rather concentrated 
dairy region where tillable land 
is relatively scarce, large yields 
are important. In 1932, fifty dif- 
ferent mixtures were seeded on 
triplicated plots. Alfalfa, Red, 
Alsike and Dutch clovers and 
practically all of the common 
grasses were entered in a yield 
race. Because we were still skep- 
tical regarding her importance in 
eastern agriculture, Ladino was 
included in only four seedings. In 
1933, 1934 and 1935, the herbage 
on each plot was mowed and 
weighed three times each season. 
When the yields of dry matter for 
the three years were summarized, 
it was found that the first four 
places had been won by the four 
mixtures containing Ladino. 

Total yield is very important 


Reprinted by permission from the Rural New-Yorker, New York City 


8 














1937 LADINO 


but July and August production 
is even more important. The fifty 
seedings just mentioned produced 
an average of 50 per cent of their 
total yields after the first cutting 
in early June. The corresponding 
figure for the Ladino mixtures 
was 70 per cent. In some later 
tests where Ladino was seeded in 
March on the surface of untilled 
ground occupied by pure seedings 
of different grasses, this remark- 
able clover germinated, grew vig- 
orously and began to influence 
yields appreciably by late June. 
In August, the yields were higher 
where Ladino was seeded than in 
any month during the entire sea- 
son for any of the nine grasses, 
although they were fertilized lib- 
erally with nitrogen in April, 
June and August. 

Most of our soils are acid and 
some are poorly drained as well. 
Because Alfalfa is very sensitive 
to both of these conditions, three 
or four tons of limestone must be 
applied on each acre and wet 
areas drained before the Alfalfa 
will grow satisfactorily. Under 
the same conditions, Ladino has 
thrived on both dry and un- 
drained wet soils with only one- 
third as much lime. 

Inoculation is not necessary, 
for the same bacteria occupy the 
nodules on the roots of Ladino as 
are present on the common Red 
and White clovers. 

A few of the outstanding fea- 
tures manifested so far by Ladino 
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have been cited. No mention has 
been made of many other desir- 
able characteristics possessed by 
Ladino as well as most other 
legumes. In this category are such 
important items as independence 
of fertilized nitrogen, high protein 
and mineral contents, palatability 
even in advanced stages of ma- 
turity and good Summer growth. 
In common with her smaller sis- 
ter, wild White clover, Ladino 
possesses prostrate stems, which 
may extend several feet from the 
original plant, rooting at the 
nodes along the way. Also, like 
wild White, Ladino clover is a 
perennial. 

The foregoing is a brief sum- 
mary of Ladino’s good charac- 
teristics. Now, the unfavorable 
ones, for, like every species, she 
possesses a few. Due to the pros- 
trate stem, the upright parts of 
Ladino are shorter than those of 
Red or Alsike clover and conse- 
quently may yield less hay dur- 
ing the first two years after seed- 
ing unless mowed more fre- 
quently, 

Tests to date indicate that La- 
dino will not thrive long under 
continuous close grazing. This 
seeming disadvantge may prove 
a blessing in disguise, for no spe- 
cies will yield as much when kept 
closely cropped, and learning how 
to manage Ladino may lead to 
the proper management of other 
pasture crops. Of course, this re- 
quires fencing one’s pastures into 
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several smaller paddocks, which 
can be grazed or rested at will. 

At present, Ladino costs more 
per pound than any of the other 
clovers, save wild White. How- 
ever, due to the small size of the 
seed and the running habit of 
stems, good stands of Ladino 
may be obtained at less cost per 
acre than with Red or Alsike 
clovers. 

Where soil conditions are suit- 
able, wild White clover may be 
induced to spread rapidly with- 
out seeding by practicing very 
close grazing. This cannot be 
done with Ladino. 

When mowed three times each 
season, Ladino maintained good 
stands and very high yields, even 
when seeded with a coarse species 
like Orchard grass. Nevertheless, 
further trials are needed to show 
how Ladino will perform if the 
hay is not cut until the grasses 
reach a much greater stage of 
maturity. Again, failure to stand 
such competition would be a 
blessing if it would induce earlier 
cutting of grass hay. 

There are a few practices that 
deserve attention on practically 
all livestock farms in humid re- 
gions. The first is the improve- 
ment of permanent pastures by 
proper fertilization and manage- 
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ment. The second is supplying all 
of the Winter roughage needs 
with the first cutting of early 
mowed hay, liberally mixed with 
legumes. The third practice auto- 
matically results from the second, 
for the early mowed, leguminous 
hay fields furnish luxuriant after- 
math for use as supplementary 
pasturage in the late Summer 
and Fall months. This program 
should bring a measure of pros- 
perity to many farms. In this 
scheme, Ladino clover promises 
to play a leading role. We have 
seen enough good to excellent 
performances in Connecticut to 
recommend the inclusion of one 
to two pounds per acre of La- 
dino seed in all seedings for pas- 
ture. Furthermore, if current ex- 
periments are any criterion, this 
recommendation will also apply 
to all seedings for hay that do 
not consist largely of Alfalfa. To 
make farm trials safe and inex- 
pensive, it is suggested that three 
pounds of Red clover be replaced 
with one pound of Ladino when 
making the next Timothy seed- 
ing. We shall be very much sur- 
prised if Ladino does not fill the 
earlier expressed need for a larger 
clover in pastures and a longer- 
lived clover in meadows. 


Ladino Clover in Ohio 


L. E. Thatcher 


Ohio Experiment Station, Wooster, Ohio 


S to Ladino clover we have 
had a limited amount of ex- 
perience with it at the Ohio 

Experiment Station. We sowed 
about a quarter of an acre on 
July 28, 1928, without any nurse 
crop. The land had been plowed 
early and well cultivated until 
that time. We got a good stand 
which went through that first 
Winter without any winter-kill- 
ing. The next Spring the first crop 
was ready for harvest on May 27. 
We cut three crops that year, the 
results of which are given in the 
following table: 


Date Yield % Yield 
cut Hay (7% Crude Crude 
1929 moisture) Protein Protein 
May 27... .2,346 Ibs. 20.00 469 Ibs. 
July 15....1,976 lbs. 21.56 426 lbs. 
August 19. .1,313 lbs. 20.40 267 Ibs. 
Total ....5,625 lbs. 1,162 Ibs. 


We have found this clover very 
difficult to cure in the field. When 
freshly cut, it contains about 90 
per cent water. The hay is very 
soft and has a tendency to pack 
tightly in the mow. We had some 
hay spoil even after having been 
cured in the field to a degree 
where we thought it was perfectly 
safe. You will note that the per- 
centage of protein and the yield 
of protein per acre were quite 
high. The hay was cut when it 
was about one-fourth in bloom. 


It made a very rapid recovery 
after cutting. 


Part of this field, I should 
judge about 2,000 square feet, 
was used by the Poultry Depart- 
ment for green feed for the chick- 
ens. Enough was mowed every 
day to supply about 1,000 hens. 
This small area kept the chickens 
supplied with all the green 
material they could consume 
through the season. The following 
Winter the stand apparently 
came through without much dam- 
age until Spring. It started to 
green up quite early and this was 
followed by a severe cold snap 
which killed off 75 per cent of 
the plants. The crop suffered 
somewhat from an attack of leaf- 
hopper. It is a crop which re- 
quires and uses large amounts of 
soil moisture. 


My limited experience with 
this crop suggests that it might 
be extremely valuable to poul- 
trymen as a crop for green feed- 
ing, particularly if some provi- 
sion were made for irrigation or 
sprinkling during dry weather. If 
the artificial curing of hay ever 
becomes practical, Ladino clover 
would certainly make a splendid 
crop after curing and grinding 


Reprinted by permission from the Rural New-Yorker 


11 








12 THE FARMERS DIGEST July 


for poultry as a substitute for Al- 
falfa leaf meal. 

Last Spring we seeded Ladino 
clover in a mixture with Timothy 
and Blue grass to be pastured. 
The Ladino clover made a nice 
Fall and Summer growth and 
went through last Winter with a 
good stand and the plants are 
making good growth this Spring. 
We will begin pasturing this mix- 
ture this season and later on I 
hope to have some data on the 


results of pasturing this by differ- 
ent grazing systems. 

The chief weakness of Ladino 
clover seems to be its susceptibil- 
ity to heat and drought during 
the midsummer, its susceptibil- 
ity to leaf-hopper attack, and its 
tendency to winterkill after hav- 
ing started to green up early in 
the Spring. It is probably more 
promising in mixture with grasses 
and other clovers than in pure 
stands. 


Sow-Litter Feeding 


Condensed from Capper’s Farmer 


HE swine grower often gives 

too little attention to the 
handling and care of his 
brood sows and their litters dur- 
ing the suckling period. This time 
in the life of the pig is most im- 
portant, for it is then that the pig 
gets his start in life, and the 
profit derived later at marketing 
often is materially enhanced if 
the pig is well grown at weaning. 
The usual method of handling 
and caring for the sow and litter 
is to slop feed them. This method 
is expensive, and for the man 


who has twenty or more sows 
and litters to slop twice a day, 
the labor involved is a consider- 
able item. Therefore, any method 
of handling that will reduce the 
labor and at the same time do 
the work efficiently should be of 
interest to the producer. 

At the Kansas State College we 
have for some time followed a 
system of caring for our sows and 
litters that has cut down labor 
costs and has produced as good 
or better pigs than the old 
method of slopping. 


Reprinted by permission from Capper’s Farmer, Topeka, Kansas 
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The feeding of the sow imme- 
diately after farrowing until she 
is on full feed is unchanged by 
this method. After she is on 
full feed, when the pigs are about 
ten days old, a_ self-feeding 
method is begun. It consists of 
filling a self-feeder with feed and 
allowing the sows and pigs to 
help themselves. 

In a test conducted at the Kan- 
sas Agricultural Experiment Sta- 
tion in which two groups of sows 
and pigs were fed on alfalfa pas- 
ture, one self-fed on shelled corn 
and tankage, the other fed twice 
a day on shorts slop with tankage, 
and shelled corn in addition, the 
self-fed litters gained 6 pounds 
more a pig at the end of eight 
weeks than those in the hand fed 
group. The sows in the self-fed 
lot gained 30 pounds each, while 
the hand fed sows lost 47 
pounds each. Thus the total 
amount of pork produced by 
each sow and litter in the self- 
fed lot when the sow had eight 
pigs in the litter was 78 pounds, 
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whereas in the hand fed lot, after 
deducting the 47 pounds loss of 
the sow the total pork produced 
was only 1 pound. 

The average amount of feed 
consumed per sow by the self-fed 
sows in the eight weeks was 590 
pounds corn and forty-three 
pounds corn and 43 pounds tank- 
age. The hand-fed sows con- 
sumed 360 pounds corn, 12 
pounds tankage, and 175 pounds 
shorts. Thus the self-fed sows on 
the average consumed 55 pounds 
more feed exclusive of tankage 
than the hand-fed lot and pro- 
duced 77 pounds more pork. 

This certainly speaks well for 
self feeding sows and pigs. By 
this method comparatively little 
care is necessary, and the pigs 
are well grown at weaning time, 
ready to go right on for full feed- 
ing and finishing. The sows also 
will be in excellent condition at 
weaning, which will permit them 
to be rebred without going thru 
a “flushing” period of additional 
feeding. 








Proper Cooling of Eggs 


Condensed from Everybodys Poultry Magazine 


W. C. Tully 
Virginia Polytechnic Institute 


HOSE who sell eggs on a 

graded basis, have learned 

an expensive lesson in that 
it is difficult to market the grade 
known as extras in spring and 
summer. 

Hundreds of producers mar- 
keting through Federal-State or 
other grading stations have had 
the following experience. In April 
or early May they make their 
usual bi-weekly marketing trip 
to the grading station and the 
eggs grade 75 per cent extras. On 
the next trip eggs from the same 
flock, fed and managed in the 
same way, grade only 35 per cent 
extras. 

Why this marked and serious 
change in grades? Simply this, 
the first hot weather has come 
along and the eggs, though pro- 
duced in exactly the same way as 
previously, have not been prop- 
erly cooled and held at a cool 
temperature. Eggs deteriorate in 
quality almost as rapidly as milk, 
but because they do not turn 
sour, unless actually bad, they 
are still marketable, even though 
they do not go in the highest 
grade. 


Next to the amazing losses 
caused by selling fertile eggs, the 
chief trouble, and the one caus- 
ing many unnecessary losses in 
spring and summer, is that eggs 
are not held under the proper 
conditions of moisture and tem- 
perature after they are laid. Au- 
thorities who have made inten- 
sive studies of egg quality, know 
that heat, and particularly dry 
heat, is the ringleader in causing 
losses. The Missouri Agricultural 
Experiment Station has shown 
that eggs deteriorate in quality 
as much in three days, or even 
less, at a temperature over 80 
degrees, as they do in three weeks 
at a temperature below 55 or 60 
degrees. 

Balls and Swenson, of the 
United States Department of Ag- 
riculture, showed two or three 
years ago that heat causes a 
rapid breakdown in the thick al- 
bumen. They believe this to be 
due to enzyme action. The re- 
sult is watery whites, and such 
eggs never can grade extras. 
Sometimes they will not grade 
even standards, the next lower 
grade. 


Reprinted by permission from Everybody’s Poultry Magazine, Hanover, Pa. 
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Almquist and co-workers at the 
California Agricultural Experi- 
ment Station have shown that 
the greatest decrease in egg qual- 
ity, due to this thinning of the 
dense albumen, occurs in the first 
day after production. Certainly 
further decreases occur later, but 
irreparable damage has been done 
soon after they are laid. The too 
common practice of gathering the 
day’s eggs in the late afternoon, 
regardless of weather conditions, 
must be eliminated. Such a plan, 
if the temperature is over 75 or 
80 degrees, spoils many an egg of 
extra quality. 

It might be well to review what 
happens when an egg is twirled 
before the candling lamp. In a 
fresh egg with good dense albu- 
men, this thick white holds the 
yolk in the center of the egg. The 
candled appearance of the yolk 
is then “dimly visible,” the chief 
yolk requirement for an extra 
egg. But when the dense albu- 
men thins out, it no longer is able 
to hold the yolk in place. Conse- 
quently, in candling, the yolk 
comes closer to the shell and ap- 
pears darker. 

Of course, yolk color also af- 
fects candling quality. A very 
dark yolk in a new laid egg is 
objectionable on most markets 
where eggs are graded. A lighter 
yolk is preferred and the feeding 
of excess yellow corn, green leafy 
feed, must be carefully regulated. 

To supply proper humidity it 


usually is necessary to keep the 
floor wet at all times. Most base- 
ments are fairly cool, but the 
humidity is too low for ideal egg 
storage conditions. A humidity of 
70 per cent is fully as important 
as the low temperature. This is 
well demonstrated in the fact 
that electric refrigerators, even 
though the temperature may be 
kept at 40 degrees or less, supply 
poor facilities for holding eggs. 
Most of these refrigerators have 
a low humidity, about 35 per 
cent, and fresh eggs after being 
stored in one for a few days often 
will not grade extras. The base- 
ment floor must be kept wet 
then, to supply proper holding 
conditions for the eggs. 

If it is difficult to keep the 
cellar sufficiently cool and the 
humidity right, a small egg cooler 
will pay for itself many times 
over. If your house has no base- 
ment, a good egg cooler, placed 
in the coolest room in the house, 
is essential to obtain the best egg 
prices during four to six months 
of the year. 

Eggs should be gathered four 
or five times daily and cooled im- 
mediately. Don’t leave them in a 
tin pail or pack them in cases 
immediately. Both will markedly 
delay proper cooling. Spread the 
eggs out in a single layer for se- 
eral hours, in the coolest and 
most moist atmosphere that can 
be found. A cool basement, if it 
really is cool or below 50 de- 
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grees on the hottest day, and has 
a humidity of around 70 per cent 
will be an ideal holding place. 

A properly built egg cooler will 
supply a temperature at least 10 
to 15 degrees lower than the sur- 
rounding air and, what is still 
more important, will aid marked- 
ly in raising the humidity. 

Most agricultural experiment 
stations have free plans for an 
inexpensive and easily built 
cooler. The one used in Virginia 
works on the principle of water 
evaporation reducing the temp- 
erature. It is simply a framework 
built to hold from two to four 
trays of cooling eggs and two to 
four cases of cooled eggs. A 
cooler, with two egg trays and 
space for two cases is large 
enough for a flock up to 300 lay- 
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ers if the eggs are marketed twice 
a week. A pan of water covering 
the top of the cooler supplies 
moisture to the jute bags which 
cover entirely the sides and ends. 
Therefore the eggs are surround- 
ed on four sides by a jute wall 
saturated with moisture. Immedi- 
ately after collecting, the eggs are 
placed on the cooling trays for 
several hours, or overnight. Then, 
and not before, they are packed 
in the cases which are also kept 
in the cooler until ready to be 
shipped to market. 

Eggs which grade extras are 
worth at least 3 cents a dozen or 
90 cents a case more than stand- 
ards. The material for the small 
egg cooler costs less than five 
dollars and is easily assembled 
in a few hours. 

















Alfalfa Silage 


Condensed from Successful Farming 


S acreages of alfalfa in- 
crease, the annual loss 
from hay spoiled by rainy 

weather becomes a heavy burden 
on Midwestern farmers. Numer- 
ous experiment stations have been 
doing something about the thiev- 
ishness of the rain god. Last July 
Michigan State treated hundreds 
of its farmers to the sight and 
smell of the first samples they 
had ever seen of alfalfa silage. 
Normally the alfalfa crop 
should be cured as hay, but in a 
wet year the quality and feeding 
value of alfalfa is preserved by 
storing in the silo. The Univer- 
sity of Illinois recommends that 
the silo be used only when it is 
impossible to get the crop in con- 
dition to keep in the haymow. 
While the experts are not yet 
fully agreed upon methods, they 
do agree that something must be 
added to alfalfa to make it fer- 
ment properly in the silo. This 
something may be molasses, corn 
meal, or a sprinkling of corn, 
sorghum, or small grain. Most 
everyone prefers molasses be- 
cause growing crops such as corn 
and sorghum are not available to 
be mixed with the first cutting of 
alfalfa. The quantity of molasses 
to be used ranges from 45 to 70 


pounds to the ton of chopped al- 
falfa. It was found that the silage ‘ 
molded when insufficient mo- 
lasses was used. Too much mo- 
lasses is not harmful, but it adds - 
to the expense of the ration. A 
considerable amount of weeds 
and grass in the hay would, of 
course, reduce the amount of mo- 
lasses required. A South African 
investigator mixes 8 gallons of 
water, 2 gallons of muriatic acid 
(30 per cent strength), and 10 
pounds of molasses containing as 
much as 50 per cent sugar for a 
ton of ensiled alfalfa. 

At Illinois the best silage is 
made by cutting the alfalfa irito 
short lengths with a power cutter 
and sprinkling it with 50 to 60 
pounds of feeding molasses to 
each ton of green material as it 
goes into the silo. Mixing the mo- 
lasses with equal parts of water 
makes it flow easier. In this case, 
100 to 120 pounds of the mixture 
would have to be run onto each 
ton in order to get the proper 
amount of molasses. Getting the 
molasses-water mixture on the al- 
falfa at the proper rate is the 
hardest part of the process, but 
Nevens and Kuhlman devised an 
easily made applicator. 

Their invention is a good deal 


Reprinted by permission from Successful Farming, Des Moines, Iowa 
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like the old-fashioned gravity 
cream separator with the “win- 
dow” down the front or side. 
They fitted up a steel drum with 
a glass-tube gauge, faucet, and 
hose. The drum, bottom down, 
sits up high enough on blocks to 
provide a gravity flow. In the side 
of the drum near the bottom is a 
hole into which a short piece of 
pipe is fitted. One end of an or- 
dinary “T” is fitted onto the pipe 
where it comes out of the drum; 
the stem of the “TI” sticks 
straight up to receive the glass- 
tube gauge, and the other end of 
the “T” holds the faucet, to 
which is attached a length of 
hose. The glass-tube gauge, ex- 
tending to the top of the drum, 
is attached to the stem of the 
“T” by means of rubber tubing. 
At the top of the drum the tube 
is supported with a brace of some 
kind to keep it in an upright po- 
sition. The level of the solution 
will always be the same in the 
glass-tube gauge as it is in the 
drum. The tube is then marked 
to show when 100 to 120 pounds 
of the molasses-water mixture 
has run out. The hose from the 


- faucet on the drum is run into 


the bottom of the silo-filler and 
the flow regulated so as to get 
about 100 to 120 pounds of the 
molasses-water mixture (or 50 
to 60 pounds of straight mo- 
lasses) on each ton of green al- 
falfa. 

At Oklahoma A. and M. Col- 
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lege, alfalfa, soybeans, cowpeas, 
and mung beans have all been 
made into good silage when they 
were mixed with corn, sorghum, 
or small grain. Methods at this 
station differ somewhat from 
those of Illinois and Michigan 
because legumes are permitted to 
wilt until their moisture content 
is reduced to approximately 70 
per cent before they are placed 
in the silo. At Illinois results were 
far better when the alfalfa was 
cut at about the same stage as for 
hay and hauled immediately af- 
ter mowing to the silo while it 
was as green as possible. When 
the crop lies in the field for a 
day and dries, water is added, but 
alfalfa silage made thus is never 
quite so good. Green-cut alfalfa 
should be put into the silo im- 
mediately. 

Alfalfa silage is more concen- 
trated than that made from crops 
such as corn and is therefore fed 
in more limited quantities. Wis- 
consin farmers are feeding it im- 
mediately without waiting for a 
complete cure in the silo. A sup- 
ply of such silage proves very 
convenient when a dry summer 
develops. It is then fed to save 
hay stored in barns and to sup- 
plement barren pastures. Herds 
have maintained their milk flow 
as persistently on this feed as 
upon corn silage. At Illinois it 
proved highly palatable and, 
when fed in limited amounts, was 
equal to corn silage in feeding 








value. It is, however, more laxa- 
tive. 

Grasses, too, are being experi- 
mented with as silage crops. The 
New Jersey Experiment Station 
has for five years been ensiling 
various green crops by adding 
two to three per cent of cane mo- 
lasses. Pound for pound the mo- 
lasses silage has compared equal- 
ly as valuable as corn silage. The 
station recommends now that 
anyone contemplating making 
good grass silage from timothy 
or timothy mixed clover should 
never let the moisture of the hay 
get below 60 per cent. For the 
grasses, sixty pounds of molasses 
to the ton produced best results. 

Another method of preserving 
grasses in the silo has been tested 
recently in this country. It is 
known as the AIV process, orig- 
inated in Finland, and consists 
of adding dilute mineral acid to 
the grass as it is blown into the 
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silo by the ensilage cutter. It is 
patented but may be used on 
payment of a fee. 

Chemists are determined that 
good cow feed is not going to be 
wasted if there are ways to avoid 
it, and their experiments and 
practical tests have gone far 
enough to warrant reasonable as- 
surance that the molasses method 
of preserving alfalfa in the silo 
has real possibilities. Further 
testing will be pushed this year 
in many states so that by another 
season the idea will be safely out 
of the experimental stage. Al- 
ready a machine has appeared 
on the market to chop and load 
the green hay in the field. This 
will eliminate the heavy work of 
handling green forage. The Mid- 
west is in earnest about grass 
farming and realizes it must dis- 
cover new methods to match the 
newly increased forage crops 
from its acres. 








Fertilizer Starvation in Fruit Trees 


Condensed from The Southern Planter 


Dr. J. H. Weinberger 
United States Department of Agriculture 


ITROGEN, phosphorus and 
potassium are the elements 
usually thought of as ferti- 

lizers for orchard trees. These are 
the elements that are most often 
lacking for plant growth in soils 
in this country. However, there 
are eight other mineral elements 
which have thus far been found 
necessary for the _ successful 
growth of a fruit tree. If the soil 
lacks any one of these the trees 
can not survive and definite dis- 
orders or symptoms are produced 
in the tree by which it is often 
possible to diagnose the cause of 
the trouble. A fertile soil must 
necessarily contain an available 
supply of all essential elements. 
In many sections the disorders 
caused by lack of one or more of 
these elements are of consider- 
able economic importance. For 
example, a yellow mottling of the 
‘ leaves and a rosette of peach 
trees in California are cured by 
applying zinc sulphate to the soil. 
The same disorder affects apple 
trees in Washington and pecan 
trees in the South. In South Af- 
rica one-fourth to two pounds of 
copper sulphate per tree are ap- 


plied to the soil to overcome 
chlorosis (loss of green coloring 
matter or chlorophyll) and roset- 
ting of peach trees. In Florida, 
die-back of citrus trees is con- 
trolled by application of copper 
salts. Die-back and chlorosis of 
prune trees in California are as- 
sociated with deficiencies of po- 
tassium in the soil. Leaf scorch 
of apples in Massachusetts is also 
associated with potassium defi- 
ciencies. In parts of California 
and Florida manganese is regu- 
larly applied to citrus trees to 
overcome chlorosis. In any part 
of the country trees on a high 
calcium soil may suffer from a 
lack of iron. Internal cork and 
certain types of cracking and 
drought spot of apples are phys- 
iological disorders which are as- 
sociated with nutrition. 

It is possible to produce these 
deficiency symptoms under con- 
trolled conditions. In order to be 
able to identify them when they 
occur in the field, one-year-old 
peach trees were grown in sand 
supplied with a nutrient solution 
in which a particular element was 
lacking. In this way definite dis- 


Reprinted by permission from The Southern Planter, Richmond, Virginia 
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orders were produced whose 
cause could be identified. Most of 
the observations reported here 
were made on peach trees grown 
under controlled conditions at 
Beltsville, Maryland. Description 
of deficiency symptoms on ap- 
ples were taken from the reports 
of Wallace on behavior of trees 
in the field and in sand cultures. 
By far the most important ele- 
ment in the fertilizing of orchard 
trees is nitrogen. This element is 
easily leached out of the soil. 
When the nitrogen supply in the 
soil is low the trees lack vigor, 
terminal growth is short, few 
leaves are formed, and few fruit 
buds are differentiated. Leaves 
are small, yellowish green, much 
twisted and curled, and develop 
reddish tints and reddish brown 
spots. Leaf and blossom buds are 
slower to open in the spring, and 
defoliation takes place earlier in 
the fall. The flowers are weak, 
often do not set, and if they do 
set, the fruits are apt to drop. 
The fruits ripen earlier, are 
smaller, and usually highly col- 
ored, Nitrogen starvation is apt 
to appear in sod orchards or on 
shallow soils. It is the most easily 
controlled deficiency and seldom 
proves fatal to the tree. 
Phosphorus deficiency on fruit 
trees has seldom been reported 
under field conditions. When 
peach trees are grown in pure 
sand supplied with a nutrient so- 
lution lacking phosphorus, they 


FERTILIZER STARVATION IN FRUIT TREES 21 


stop growth early in the season, 
but appear perfectly healthy. The 
leaves are large, dark green in 
color, and have a tough, leathery 
appearance. They lack the bright 
green color of leaves on a vigor- 
ous growing tree. In severe cases 
shoot growth is small, leaves are 
small, and defoliation occurs ear- 
ly. Wallace reports that on apples, 
fruit size is reduced—as in nitro- 
gen starvation—but the fruits are 
poor in quality and have a dull, 
bronze finish. In certain soils in 
England, where the phosphorus 
supply is so small that pasture 
plants can not grow healthily, 
fruit trees show no sign of phos- 
phorus deficiency. Apparently 
fruit trees are good phosphorus 
feeders, 

When available potash is 
scarce in the soil, the effects on 
the trees are less drastic than ni- 
trogen deficiency, but are more 
serious because of the difficulty 
of control. Terminal growth may 
be just as great on potassium 
starved trees as on others, but 
the twig diameter is smaller and 
the leaves are spaced farther 
apart, giving the tree a spindly 
appearance. The distinguishing 
symptom of potassium deficiency 
is the “leaf scorch” which de- 
velops when the margins of the 
leaves die, and the dead tissue 
falls off in ribbons. In the center 
of the leaf, small spots of dead 
tissue appear also. The leaves are 
light green in color, smaller in 
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size, and seem thin, brittle and 
papery. The edges of the leaves 
are curled inward. Sometimes a 
chlorosis appears on the leaves 
near the margins and between the 
veins. 

With apple trees as reported by 
Wallace, defoliation occurs early, 
the leaves at the tips dropping 
off first. In severe cases the tips 
of the branches may die back. 
Blossom buds are found and may 
set, but the fruits are small and 
of poor flavor. In mild cases, ap- 
plications of potassium fertilizer 
to the soil will correct the trouble, 
but in severe cases recovery is 
more difficult and often death of 
the tree results. In any potash 
fertilization it is important that 
the fertilizer element be placed as 
close to the roots as possible, 
since the element is quickly tied 
up by the soil and rendered un- 
available. 

A simple calcium or lime de- 
ficiency of fruit trees does not of- 
ten occur in the field. Calcium 
starved trees grown in sand cul- 
tures have large, deep green 
leaves which tend to be stiff and 
to roll the edges inward. Late in 
. the season a large area of dead 
tissue, usually in the center of 
the leaf, becomes yellow and 
quickly dies. The injured leaf 
soon drops off. Shoot growth 
may or may not be normal. So 
far as has been observed with 
apple trees by Wallace, bark, 
blossoms and fruit are normal. 
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Magnesium deficiency symp- 
toms are quite similar to minus 
calcium symptoms, except they 
are more severe, and breakdown 
usually occurs in areas between 
large veins. Unless large amounts 
of iron are available, chlorosis is 
apt to occur also. Defoliation fol- 
lows the appearance of break- 
down in the leaves, the old leaves 
dropping off first. New foliage is 
continually produced, but it too 
is soon affected and drops off. 
Apple fruits are woody and fail 
to mature because of lack of 
foliage. 

Where iron is lacking or is un- 
available in the soil, severe chlor- 
osis results. The veins, as well as 
the areas between the veins lose 
their green color and may even 
become almost white before they 
drop off. The leaves at the tip are 
lost first, as contrasted to the 
older leaves lost first on no mag- 
nesium treatment. Lack of iron 
under field conditions occurs fre- 
quently. It is most often observed 
where considerable calcium car- 
bonate or limestone is found in 
the soils or in the rock from 
which the soil is derived. Al- 
though the soil may be high in 
iron content it may be rendered 
unavailable to the trees by the 
action of the excess lime. Iron 
chlorosis on peach trees also 
occurs readily in sand cultures 
when potassium, calcium, or 
manganese are lacking and iron 
supply is low. Under these con- 
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ditions, if the trees are given 
either iron or one of the other 
elements the trouble may disap- 
pear. The easiest method of fur- 
nishing iron to apple trees is by 
driving nails into the trunk. The 
results are not apparent as 
quickly as if iron salts were 
placed in holes in the trunk, but 
recovery is as complete. 

No disorder of fruit trees due 
to lack of sulphur has been re- 
ported, and while trees are 
sprayed with sulphur for the con- 
trol of diseases, there is likely to 
be none. However, sulphur is an 
essential element and fruit trees 
growing in its absence soon stop 
growth. With peach trees the ter- 
minals die and new shoots start 
out below the tip, which are small 
and produce only small light 
green leaves. These later assume 
red or orange tints. The older 
leaves turn light green, resem- 
bling low nitrogen leaves, and 
later large areas of the leaves at 
the tips or margins die, shrink 
and distort the leaves. Defolia- 
tion does not occur until late in 
the season. 

Most soils contain ample sup- 
plies of manganese, and the cause 
of manganese deficiency disorders 
usually lies with certain soil con- 
ditions, which render manganese 
unavailable to plants. High lime 
content is a common cause, as 
with iron deficiency. With peach 
trees, lack of manganese produces 
a dull, yellowish green color on 





the leaves. Chlorophyll is lost 
from the areas between the veins, 
but not from the veins and the 
areas adjacent to the veins. 
Growth is stunted and the leaves 
drop prematurely. 

Internal cork and certain types 
of drouth spot in apples are 
rather widespread in occurrence 
and appear to be associated with 
boron deficiency. Various workers 
in New Zealand, British Colum- 
bia, New York and the U. S. De- 
partment of Agriculture have re- 
ported success in the control of 
internal cork and drought spot in 
apples by the use of one-third to 
one-half ounce of boric acid 
placed in holes in the trunk of 
large apple trees, or by applica- 
tion of one pound of boric acid 
per tree on the soil. With peach 
trees in boron deficient sand cul- 
tures, the terminals die back, lat- 
eral buds commence growth, and 
they also are soon affected. Small, 
irregular-shaped areas in the leaf 
die and drop out. Injured leaves 
fall off readily. On the stem, dark 
brown corky spots appear, giv- 
ing it a very rough appearance. 

Applications of zinc to fruit 
trees have been successful in com- 
bating a disorder called rosette 
or little leaf. The leaves are 
small, chlorotic, and branch 
growth is stunted, giving a ro- 
sette appearance. In severe cases 
the trees will die. This disorder 
is common in California on all 
tree fruits, and also appears in 
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sections of Oregon and Wash- 
ington, and on nut trees in South- 
ern United States. . 

Copper deficiency has been ob- 
served in citrus trees in Florida, 
and apples, peaches and plums 
in South Africa. The leaves be- 
come chlorotic, the terminals are 
rosetted, and the twigs die back. 
Spraying the leaves with copper, 
or applying one-fourth to two 
pounds of copper sulphate per 
tree to the soil readily corrects 
the trouble. 

Physical injuries to trees which 
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produce disorders resembling 
mineral deficiency chloroses are 
common, and winter injury to the 
crown, mouse injury, or disease, 
may be suspected. If no injury is 
apparent on an unhealthy tree, 
close examination of the nature 
and degree of chlorosis, the pat- 
tern of green and yellow areas, 
the appearance of dead areas in 
the leaf, the progress of defolia- 
tion, and the presence of twig in- 
jury may provide clues as to the 
cause of the disorder. 


The Free-Martin 


From The New Zealand Farmer 


WINS in cattle may be both 

males, both females, or one 

male and the other female, 
and perfectly normal in every 
way. But it happens that in a 
certain number of cases one twin 
‘ is a perfectly normal bull, while 
its co-twin is what is known as a 
free-martin, having an abnormal 
reproductive system and being 
sterile. The abnormality varies in 
its degree, but though both the 
internal and external genital or- 
gans may appear to be an inti- 
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mate mixture of male and female 
parts, usually the external gen- 
itals approach the female pat- 
tern and the internal the male 
pattern in form and arrange- 
ment. 

Now, twins in cattle, as in 
other forms of animal life, may 
arise from the fertilisation of one 
and the same egg by two sperms, 
or, on the other hand, from the 
fertilisation of two eggs by sep- 
arate sperms simultaneously. In 
the first case, if two individuals 








arise from one egg, this having 
been fertilised by two sperms, 
then the two have sprung, indeed, 
from one beginning; they will be 
of the same sex, closely resem- 
bling one another, and are, there- 
fore, known as indentical twins. 
In the second case, when each of 
the twins has resulted from the 
union of an egg and a sperm, 
then each is a distinct individual; 
such twins do not resemble each 
other at all closely, as a rule; are, 
as often as not, of opposite sexes, 
and are spoken of as fraternal 
twins. 

The tendency to produce twins 
is hereditary. Of the twins of op- 
posite sexes the majority will in- 
clude a free-martin. But it is 
doubtful if this is sufficient to 
warrant the eradication of twin- 
ning by careful selection. The 
free-martin is not a monstrous 
calf, the result of inherent ab- 
normality; at the beginning of its 
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existence it is perfectly normal; 
its abnormal deyelopment is 
moulded by extraneous circum- 
stances over which the individual 
has no control. It cannot function 
as a female and bear offspring, 
so that the tendency to produce 
free-martins cannot be handed on 
to succeeding generations. The 
production of such individuals re- 
sults from the tendency of the 
chorions (the bag which con- 
tains the unborn calf and which 
comes away as afterbirth) in 
cattle to fuse, with the conse- 
quent development of blood- 
vessels communicating with both 
foetuses. 

The heifer co-twin to a bull 
which is structurally abnormal, 
or which does not experience pe- 
riods of heat, should be fed for 
the butcher, but the one that is 
normal in structure, and which 
has bulling periods, should be re- 
tained within the herd. 





Organic Fertilizers for Soil Improvement 


Condensed from California Cultivator 


R. E. Stephenson 
Associate Professor of Soils, Oregon State College 


URING two good years at 
the Ohio Experiment Sta- 
tion manure increased the 

average corn yield 28 per cent 
compared with no fertilizer used. 
But taking two bad years for 
comparison, the increase due to 
the use of manure was 290 per 
cent. Soils well stocked with or- 
ganic matter hold moisture better 
in the dry seasons. But that is 
not the only important factor 
affecting yields. Nutrients in the 
soil are made ready for the crop 
through the action of soil organ- 
isms, principally bacteria and 
fungi. These organisms live upon 
the organic matter and gradually 
liberate plant food by decomposi- 
tion. A very important product 
liberated is nitrate, which sup- 
plies the growth element nitro- 
gen. Crops cannot use much ni- 
trate unless there is moisture. 
Neither do organisms produce 
nitrate unless there is moisture. 
When an organic fertilizer is 
used, therefore, there is never an 
excess of soluble nutrients which 
might cause burning of the crop 
in dry weather. Organic fertilizer 
or the natural soil humus, supply 


nutrients abundantly when con- 
ditions are right for rapid crop 
growth and only sparingly when 
the crop cannot use them for 
growth. This significant value of 
organic sources of nutrients is 
brought out in data from the 
Rothamstead Experiment Station 
in England. The average wheat 
yield for fifty years on manured 
land was thirty-six bushels, com- 
pared with thirty-three bushels 
where mineral fertilizers were 
used, not much difference in good 
years. But for the dry season 


- (1893) the manured wheat yield- 


ed thirty-four bushels, whereas 
the mineral fertilizers yielded 
only twenty bushels. 

These results indicate the 
importance of maintaining or- 
ganic matter. On the worst run 
down soils organic fertilizers are 
at their greatest advantage. Some 
of the very exhausted cotton soils 
of the South refuse to respond to 
mineral fertilizers any longer 
until stable manure or a green 
manure is provided to renew the 
humus. A few very excellent 
farmers have hit upon the happy 
system of using mineral fertilizers 


Reprinted by permission from California Cultivator, Los Angeles, Cal. 
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to grow the green manure. The 
green crop plowed down and 
mixed with the soil then becomes 
an effective organic manure. The 
mineral fertilizer is converted to 
organic form in the growth of the 
green crop, which humifies quick- 
ly and liberates plant food effec- 
tively as needed. 

A very valuable contribution 
made by the Department of Ag- 
riculture in Washington, D. C., 
is the invention of a new and bet- 
ter organic fertilizer. By the aid 
of science a way has been found 
to combine ammonia with peat, 
and furnish a product with 20 
per cent nitrogen. This is nearly 
as much nitrogen as sulphate of 
ammonia contains. Since there 
are 14,000,000,000 tons of peat 
available in this country, and 
ammonia is now manufactured 
cheaply by fixation of atmo- 
spheric nitrogen, the new am- 
moniated peat gives promise of 
great practical value in American 
agriculture. Only a pressure of 
some 100 to 300 atmospheres and 
a temperature of 300 degrees 
centigrade are necessary to cause 
the ammonia to combine with 
the peat and remain in a highly 
available form suitable for grow- 
ing crops. 

There is nothing in the pres- 
ent argument, however, which 
should be construed to mean that 
mineral fertilizers are unsuitable 
or undesirable. Dr. Thorne, for- 
mer director of the Ohio Experi- 
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ment Station has stated that 
when humus is maintained by 
suitable crop rotation and soil 
management, mineral fertilizers 
are just as effective as stable ma- 
nure for general crops. But just 
there lies the catch. The humus 
must be maintained. Mineral fer- 
tilizers used with a good rotation 
help maintain humus by growing 
a better root system, and leaving 
more crop residues to return to 
the soil. 

Fortunately indeed, is the 
farmer who can grow a special 
crop which yields large acre re- 
turns that will justify liberal 
treatment with mineral fertilizers. 
Such is the situation of the to- 
bacco grower of the famed Ken- 
tucky blue grass country. To- 
bacco which will reasonably yield 
$200 an acre may be profitably 
fertilized at rates of 500 to 1000 
pounds an acre of high grade 
fertilizer. Wonderful crops of soil 
building clover may be grown 
after such fertilization and those 
who grow the clover and thus 
keep up the humus of the soil 
succeed amazingly. 

The best solution of the fer- 
tility problem at the present time 
is the combined use of mineral 
and organic fertilizers. The stock 
farmer is most happily situated 
in this respect. He has a valuable 
organic in the form of manure. 
Supplemented with superphos- 
phate, manure becomes a fer- 
tilizer unexcelled. The usual 
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trouble is too little manure, which 
necessitates greater dependence 
upon minerals. Truck and fruit 
farmers buy organics of every 
form, but usually wisely supple- 
ment them with mineral ferti- 
lizers. 

There are times when the ni- 
trate form of nitrogen is more 
effective than the organic form. 
The present cold backward spring 
has made nitrating very impera- 
tive to secure early growth. The 
temperature has been too low 
most of the time for nitrification 
to occur in the soil. All experi- 
mental plots receiving commer- 
cial nitrate have shown wonder- 
ful response. Another year may 
bring the reverse situation with 
a dry warm season, when or- 
ganic forms of nitrogen will have 
the advantage. In any season a 
good supply of organic matter in 
the soil is an advantage rather 
than a detriment. 

It is apparent therefore that 
both organic and mineral ferti- 
lizers have an important place in 
agricultural _ practice. Minerals 
are effective in proportion as 
humus is maintained, or organic 
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supplements are provided. Citrus 
growers of California believe that 
half the nitrogen should be pro- 
vided in organic form and the 
other half in the mineral form. 
This is a pretty good ratio for 
any intensified program of pro- 
duction such as the growing of 
small fruits and vegetables. 

The value of humus in the soil 
is never appreciated until it is 
gone. Clean culture or continu- 
ous cropping without rotation 
usually reduces the humus to a 
critical minimum in ten to twen- 
ty-five years. One generation may 
destroy the soil and the next 
must rebuild it. Data from wide- 
ly distributed sources indicate 
that many soils that have been 
under cultivation twenty-five to 
thirty years have lost a third to 
half their virgin humus. Crop 
yields have dropped in propor- 
tion to the loss in fertility. That 
such losses are avoidable is at- 
tested by forty centuries of con- 
tinuous production in European 
countries without a reduction and 
even with increased yields. The 
secret is good fertilization and 
the maintenance of humus. 














Sheep Breeding in the Sahara 


Condensed from The British Field 


F. W. J. Saunders 


O those who associate the 

great African desert with an 

endless wilderness of sand, 
the title of this article will seem 
unexpected. Even the traveller 
who has journeyed across the 
rolling plains which form the 
sheep-breeding regions of the Sa- 
hara south of the Atlas Moun- 
tains is often mystified as to ex- 
actly what these fat North Afri- 
can animals find to thrive on. 

The Sahara Desert covers an 
area of 1,200,000 square miles, of 
which about 300,000 are sand- 
dunes. The rest is divided into 
stony, barren country, inter- 
spersed with fertile oases, but 
otherwise bleak and waterless, 
and pasture-land, free to all and 
sundry, where sheep graze in 
thousands and where water can 
be struck at a depth of from 25 
to 100 metres. In this region 
oases, containing 40,000 to 
300,000 date palms, are found at 
intervals of about 150 miles, 
linked up by excellent military 
roads. 

It will easily be understood 
that breeding in the Sahara is 
entirely different from that in 


other countries. In the first place, 
the animal itself is a big, long- 
legged creature, very hardy, and 
capable of walking long distances 
in search of pasture. The rams 
are fine looking beasts with horns 
that would not be despised by 
the big-game hunter. 

Winter and summer alike, 
these sheep are left out in the 
open, and though a few of them 
are killed by jackals or die of 
“bloat” there is practically no 
disease amongst them. During a 
good year, that is to say, when 
it rains abundantly and there is 
plenty of pasture, the animals 
need very little water, and can go 
a long time without being taken 
to a trough. Even when there is a 
drought a good drink once a week 
is sufficient to keep them fit. 

The Sahara pastures are cov- 
ered with rough scrub _inter- 
spersed with thyme — excellent 
fodder for sheep if a little water 
is available—and when rain falls 
grass springs up all over the 
country. If the rainfall were reg- 
ular and plentiful, the Sahara 
would be one of the most fertile 
areas in the whole world. 


Reprinted by permission from The Field Press, Ltd., London, England 
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When rain comes at the right 
moment pasture is so abundant 
that the profits on a year’s trad- 
ing are unbelievably large. On 
the other hand, when the rain 
does not fall, the reverse occurs. 
Fortunately the bad years do not 
recur frequently. Normally, over 
a seven-year period, two years 
are very good, four average, and 
one bad, and the good seasons 
more than compensate for pe- 
riods of drought. 

The general system of breeding 
is to pasture in the Sahara from 
October to May, when the weath- 
er begins to get very hot; the 
flocks then gradually move up 
across the Hauts Plateaux and on 
to the southern slopes of the At- 
las, cool and rich in pasture, with 
water in abundance. Here they 
remain until September, when 
migration begins again. The Arab 
nomad shepherds, with all their 
worldly possessions, their fam- 
ilies, their tents, two or three 
draught camels, a few milch 
goats, and their flocks, all trek 
south, in order to reach the new 
pasture during the autumn and 
winter rains, and to escape the 
. winter cold. During a year a 
flock may thus travel the best 
part of a thousand miles. 

The Arab shepherds are not 
paid wages but, according to cus- 
tom immemorial, are remuner- 
ated in kind. A flock is usually 
from 250 to 300 sheep, tended by 
one shepherd and his family. For 
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this he receives per annum, four- 
teen of the lambs born in the 
flock, seven male and seven fe- 
male, at his choice. With these he 
gradually builds up a flock of his 
own; 2cwt. of wheat and 1 %cwt. 
of barley for his sustenance, pay- 
able half-yearly; a burnous, or 
Arab cloak, which is given him 
at the beginning of winter; one 
old motor tyre, with which he 
will make his boots, or ten francs 
in lieu thereof; and, lastly, he is 
given seven of the fleeces. All this, 
together with a few other minor 
items, is worth, on an average, 
about £25. There are no other ex- 
penses, so far as the flock is con- 
cerned, and half of these, as will 
be explained, are borne by one’s 
Arab partner, who also agrees to 
bear half dead losses. 

The system of working the 
flock is for the European capi- 
talist to enter into an agreement 
with a reliable Arab—a chief of 
some tribe or some reputable na- 
tive owning flocks of his own. 
Through him all the purchases 
are made at the various local 
markets, or direct from the 
nomad tribes as they pass 
through the district. He is re- 
sponsible for all dealings with 
the Arabs for the pastures, for 
the selection of shepherds, in fact, 
for all the technical work to do 
with the natives, which no aver- 
age European could possibly cope 
with. As a rule, the Arab invests 
no capital at all. As will be un- 
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derstood, a specialised knowledge 
of breeding is not absolutely es- 
sential under these circumstances 
if one has a reliable partner. 

Breeding continues, and the 
produce—lambs, wool and but- 
ter—is sold as and when conven- 
ient. The profit goes to the Euro- 
pean promoter, while each part- 
ner shares equally the running 
expenses. This continues until the 
whole of the original capital in- 
vested has been repaid, usually 
at the end of three seasons. At 
this juncture, the flock becomes 
equally the property of both part- 
ners and, if desired, breeding con- 
tinues, each partner taking half 
profits. If not, the flock can be 
sold, and the proceeds equally 
divided. In the former case the 
wisest course, and the one usually 
adopted, is merely to sell the pro- 
duce—wool, butter, and most of 
the ram lambs, leaving the orig- 
inal flock intact, allowing for re- 
placements—plus the ewe lambs 
born. As a flock more or less 
doubles itself in a season, one will 
see one’s original flock multiply 
itself into several flocks in quite 
a short time. One Arab breeder at 
Laghouat—a large garden-oasis 
in Southern Algeria—started life 
as a poor nomad shepherd boy, 
and now has flocks and property 
worth about £25,000. There are 
numerous other instances. 

To start breeding, the original 
capital required is comparatively 
small—£300 is sufficient to buy 


SHEEP BREEDING IN THE SAHARA 31 


the first flock of about 250 head. 
Given an average year, the in- 
vestor can count on a regular 30 
per cent net for himself on his 
money for the first three years, 
after paying all expenses. (Before 
the world depression of 1929 this 
figure was from 50 to 60 per 
cent.) A flock of 250 will bring 
in about £50 worth of butter per 
season, and about half that value 
in unwashed wool. Owing to the 
present low price of wool, the 
butter yielded brings in more, 
though this is the reverse of 
normal. 

There are a number of Euro- 
pean breeders, including several 
Britishers, who have flocks round 
the important market town of 
Laghouat, in Southern Algeria, 
on the northern edge of the Sa- 
hara. One Italian breeder lived 
daily with his flocks for four 
years, sharing the life of his shep- 
herds out on the open desert. Un- 
doubtedly the best plan is a syn- 
dicate, such as was formed some 
years ago by a number of French 
ex-Army officers. This society 
now has thousands of sheep, scat- 
tered over the various pasture 
lands of North Africa, including 
Laghouat and Biskra. Near Lag- 
houat they have established a 
lucerne farm of about 900 acres, 
land carved out of the open des- 
ert, irrigated by a plentiful sup- 
ply of water tapped from an un- 
derground stream, of which there 
are many in the Sahara. As many 
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as six crops have been cut in a 
year. The lucerne is put into silos, 
to be used as a reserve in case of 
drought. So far, fortunately, this 
has not been necessary. At this 
farm they have constructed a 
modern sheep dip. The Arab 
method of washing down every 
animal with creosote after shear- 
ing wastes a good deal of time, 
and does not really exterminate 
the ticks. It may be noted here 
that land on the open desert is 
free, and permission to establish 
a farm is usually readily given by 
the French Government, whose 
property it is. 

There are without doubt good 
prospects for pioneers, backed by 
capital and able to introduce 
scientific and progressive meth- 
ods, in place of the rule-of- 
thumb of the Arab shepherd. One 
should, however, have a sufficient 
reserve of funds in order to 
weather the storm of a drought 
year, should one happen unfor- 
tunately to start a breeding flock 
at this time. 

At Tadmit, in Southern Al- 
geria, there is a Government Ex- 
perimental Sheep Farm, where 
good work has been done in im- 
" proving the meat and wool quali- 
ties of the Saharan breed. It was 
here that Dr. Voronoff, the fa- 


mous surgeon, performed his 
gland-grafting operations on 
sheep, with a good deal of suc- 
cess. 

Algerian wool is bought by 
most of the nations of Europe, 
Great Britain included. Much of 
it is of excellent quality, especial- 
ly some that comes from the De- 
partment of Constantine, where 
the local sheep have been suc- 
cessfully crossed with Merino 
and produce very fine fleeces. 
Unfortunately the Arabs do not 
grade the wool, and thereby get 
lower prices for mixed lots from 
European buyers than they 
would if they sorted it out into 
different qualities. 

In the southern oases of Al- 
geria the cost of living is com- 
paratively low. In the gardens 
fruit and vegetables of all kinds 
grow in profusion, and are re- 
markably cheap. By renting a 
small house, and engaging an 
Arab boy, one can live comfort- 
ably on about £100 a year, es- 
pecially if one is able to keep a 
garden. For the motorist, there is 
sight-seeing in plenty among the 
mysterious M’zab towns of the 
south. For the sportsman there is 
game of all kinds—gazelles, hares, 
partridges, bustards, and occa- 
sionally leopards. 














Proper Tillage 


Condensed from Michigan Farmer 


R. L. Cook, Ph.D. 
Soils Section, Michigan State College 


ROPER tillage is an essen- 

tial phase of any soil man- 

agement plan. He who fol- 
lows, with utmost care, the latest 
lime, fertilizer, and organic mat- 
ter maintenance practices, but 
who fails to properly till his soil 
cannot hope for more than medi- 
ocre returns. 

A good job of plowing, done in 
the proper season, is perhaps the 
most important step in good till- 
age. Plowing is done to turn un- 
der living plants and plant ref- 
use, and to granulate and aerate 
the soil. Since on the lighter 
sandy soils, granulation and aer- 
ation are unnecessary, plowing 
should only be practiced when 
there is some material to be 
turned under. Frequent plowings 
provide excessive aeration, which 
stimulates bacterial activity and 
promotes a too rapid decomposi- 
tion of soil organic matter. 

Heavy soils, on the other hand, 
should be plowed more frequent- 
ly. Such soils, as a result of the 
high percentage of clay particles, 
become so firmly cemented and 
impervious to air and moisture 
that plowing is necessary to 


maintain a good mechanical con- 
dition. The short moldboard plow 
is particularly designed to bring 
about maximum granulation. 
This is the result of the very ab- 
rupt lifting and turning of the 
furrow slice. Whenever possible, 
heavy soils should be plowed 
with such a plow. When a sod is 
to be turned under, the larger 
moldboard is more desirable, be- 
cause the furrow can be laid over 
more gently. A smoother job of 
plowing is the result. 

The moisture content of the 
soil at plowing time is not so im- 
portant in the case of the lighter 
sandy soils; but with the heavier 
soils, it is necessary to be very 
careful lest the mechanical con- 
dition be seriously injured. If a 
heavy soil is plowed when too 
wet, the pressure exerted by the 
plow forces the particles together 
and because of the extreme sticki- 
ness of the clay portion the fur- 
row slice dries into large lumps 
rather than the desirable mass of 
small granules. 

As a heavy soil dries and the 
water films become thinner, the 
particles are drawn together suf- 


Reprinted by permission from the Michigan Farmer, Detroit, Michigan 
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ficiently to cause a _ noticeable 
shrinking of the entire soil mass. 
When a plow is forced through 
such a dry soil, the furrow be- 
comes merely a series of clods 
and a great deal of effort is re- 
quired to fit the seed bed. Even 
a heavy rain may fail to soften 
lumps which have been formed 
by plowing a soil when it is too 
dry. 

By pressing some soil firmly in 
the hand, one can tell, with a fair 
degree of accuracy, when the 
moisture condition is favorable 
for plowing. If, when the pressure 
is released, the soil retains the 
prints of the fingers but is easily 
crumbled, the moisture content 
is optimum. If the pressed soil 
does not crumble readily, it is 
too wet; whereas a complete lack 
of plasticity is an indication that 
the soil is too dry for best results. 

It is not uncommon to see 
fields entirely plowed but still un- 
harrowed. This is a very poor 
tillage practice, both from the 
standpoint of the labor involved 
in fitting the seed bed and from 
the standpoint of soil moisture 
preservation. Immediately after 
. plowing, soil moisture loss is very 
rapid. This is because of the tre- 
mendous evaporating area in the 
freshly plowed field. Many of the 
furrows are standing on edge and 
the subsoil is actually exposed in 
many places. Under conditions of 
bright sunshine and strong winds, 
the furrow slice is soon almost 
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air-dry. The crop which is to be 
planted is thus deprived of much 
valuable moisture and extra work 
is necessary before the seed bed 
can be properly fitted. 

The cultipacker or roller and 
the harrow should be used each 
afternoon to “work down” that 
portion of the field which was 
plowed during the day. The culti- 
packer is especially valuable for 
pressing down the furrows and 
for packing sandy soil into a 
firm seed bed. The disc harrow, 
with the discs set straight, is also 
a good implement for the pur- 
pose. It is usually advisable to 
put some weight on the harrow 
when it is especially necessary to 
settle a seed bed in a short pe- 
riod of time. 

When a soil is to be left with- 
out tillage for a considerable pe- 
riod, it is advisable to have the 
plowed layer pressed down firm- 
ly, but the immediate surface 
should be loosened by harrowing 
lightly with a spring- or spike- 
tooth harrow. The mulch thus 
provided is quite effective in pre- 
venting moisture loss through 
evaporation. 

Where land is to be spring 
plowed for corn or beans, the 
date of plowing often has con- 
siderable influence on the success 
of the crop. Unless a green man- 
ure crop is being grown on the 
land, this date should be as early 
as the other farm work will per- 
mit. This will give the soil time 
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to settle and will usually result 
in a higher soil moisture content 
at planting time. When a crop, 
such as sweet clover, is being 
grown for green manure, it is 
necessary to delay plowing until 
a fair amount of growth is ob- 
tained, but the green manure 
crop should not be allowed to get 
too large. A growing crop re- 
quires on an average about 400 
pounds of water per pound of dry 
matter produced; and if it is al- 
lowed to grow too long, the soil 
may be so completely dried out 
that the following corn or bean 
crop may suffer considerably. It 
is usually advisable to plow sweet 
clover under when it has reached 
a height of 8 to 10 inches. There 
is usually sufficient time after 
that height is reached to get the 
seed bed properly prepared for 
the corn or bean crop. 

Sometimes it is advisable to 
use the disc harrow ahead of the 
plow. There is some evidence that 
when the plowing under of heavy 
applications of straw or coarse 
stable manure is followed by a 
period of drought, the movement 
of soil moisture from the subsoil 
into the furrow slice is hindered 
by the plowed under material. 
The moisture necessary for germ- 
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ination may thus be prevented 
from reaching the seeds. Such a 
condition may be partly avoided 
by discing the straw or manure 
into the surface soil before plow- 
ing. 

The row crop cultivator is a 
tillage implement often badly 
misused. While the importance of 
weed eradication is clearly rec- 
ognized, it is believed that many 
farmers should make better use 
of the harrow before planting and 
less use of the cultivator after the 
crop is well started. Experimental 
results have shown that on many 
soils the only benefit from inter- 
row cultivation is derived through 
the eradication of weeds. In other 
words, there is nothing gained by 
cultivating where there are no 
weeds. This is true on those soils 
which form a natural mulch as 
they dry but may not be true on 
some of the finer textured soils 
which shrink and crack badly as 
drying proceeds. When soil is 
cracked, a light cultivation will 
fill up the cracks and thus cut 
down moisture loss through evap- 
oration. A crack in the surface 
soil acts as a flue through which 
the moisture in the subsoil can 
escape into the atmosphere above. 
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OTTONSEED meal has 
long been used as a stand- 
ard protein supplemental 

feed in both cattle wintering and 
cattle fattening rations and it has 
proved to be very satisfactory for 
this purpose. In recent years 
other feeds having a high protein 
content have been produced in 
increasing quantities and at prices 
that have created in the minds of 
many cattlemen an interest in the 
possibility of switching to some 
of these feeds as a source of pro- 
tein in their cattle feeding ra- 
tions. 

It was not definitely known 
just how cattle would react to 
some of these feeds and with this 
in mind the Fort Hays branch of 
the Kansas Agricultural Experi- 
ment Station conducted an ex- 
periment last year (1935-36) to 
‘ secure information relative to the 
comparative value of several 
feeds as protein supplements to 
silage in cattle wintering rations. 

In view of the fact that it had 
been decided not to attempt to 
deduct any definite conclusions 
until this experiment had been 


conducted in the same manner 
at least three times, it was re- 
peated during the past year 
(1936-37). Alfalfa hay and seven 
different manufactured feeds va- 
rying from 15.5 to 60 per cent in 
their protein content were stud- 
ied. These manufactured feeds 
were cottonseed meal, linseed oil 
meal, soybean oil meal, peanut 
oil meal, corn gluten meal, tank- 
age, and wheat bran. The cattle 
used this year, as last year, were 
good quality calves raised at the 
Hays station and again each lot 
consisted of five steers and five 
heifers. Each lot received the 
same kind and amount of silage 
daily. One pound of the manu- 
factured feeds, three pounds of 
bran, and four pounds of alfalfa 
were also fed daily in their re- 
spective lots. 

In addition the cattle that were 
used in the first experiment 
(1935-36) were divided into lots 
and fed during the past winter 
(1936-37) the same feeds they 
received last year. This means 
that data is now available on one 
lot of cattle fed as calves this year 


Reprinted by permission from The Shorthorn World, Aurora, Illinois 





1937 


(1936-37) and one lot of cattle 
fed as calves last year (1935-36) 
and as yearlings this year (1936- 
37). 

All of the supplemental feeds 
fed the yearlings were eaten 
readily. 

The weight gains made by the 
cattle in this series of lots in- 
sured maximum growth and de- 
velopment. 

In this particular series of lots, 
weight gains may be divided into 
three groups as follows: 

(a)-Those lots making the 
smallest gains. They received one 
pound of peanut oil meal and one 
pound of tankage respectively per 
head daily. 

(b) Those lots making appre- 
ciably larger gains. They received 
one pound of cottonseed meal, 
linseed meal, soybean oil meal, 
and corn gluten meal respectively 
per head daily. 

(c) Those lots making still 
larger gains. They received three 
pounds of wheat bran and four 
pounds of ground alfalfa hay re- 
spectively per head daily. The lot 
that received three pounds of 
wheat bran per head daily made 
significantly greater gains than 
the lot that received four pounds 
of ground alfalfa hay per head 
daily. 

Alfalfa hay varies much more 
in feeding value than bran. This 
is evidenced by the fact that last 
year there was no significant dif- 
ference in the gains of the lot fed 
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three pounds of wheat bran per 
head daily and the lot fed four 
pounds of alfalfa hay per head 
daily, whereas this year the lot 
fed three pounds of wheat bran 
made significantly greater gains 
than the lot fed four pounds of 
ground alfalfa hay. 

Despite its high percentage of 
protein, tankage did not produce 
as much gain as any of the other 
protein supplements used except 
peanut oil meal. This year the 
gains produced by tankage were 
somewhat greater than those pro- 
duced by peanut oil meal. Last 
year the gains produced by tank- 
age were slightly less than those 
produced by peanut oil meal. 

All the supplemental feeds fed 
the calves were also eaten readily. 

The weight gains made by the 
cattle in this series of lots insured 
maximum growth and develop- 
ment as was the case in the other 
series. 

In this particular series of lots, 
the weight gains can also be di- 
vided into three groups, but this 
grouping is somewhat different 
from the grouping in the other 
series. The gains in this series 
fall into the following groups: 

(a) Those lots making the 
smallest gains. They received one 
pound of linseed meal, one pound 
of peanut oil meal, and one pound 
of tankage respectively per head 
daily. 

(b) Those lots making appre- 
ciably larger gains. They received 
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ficiently to cause a noticeable 
shrinking of the entire soil mass. 
When a plow is forced through 
such a dry soil, the furrow be- 
comes merely a series of clods 
and a great deal of effort is re- 
quired to fit the seed bed. Even 
a heavy rain may fail to soften 
lumps which have been formed 
by plowing a soil when it is too 
dry. 

By pressing some soil firmly in 
the hand, one can tell, with a fair 
degree of accuracy, when the 
moisture condition is favorable 
for plowing. If, when the pressure 
is released, the soil retains the 
prints of the fingers but is easily 
crumbled, the moisture content 
is optimum. If the pressed soil 
does not crumble readily, it is 
too wet; whereas a complete lack 
of plasticity is an indication that 
the soil is too dry for best results. 

It is not uncommon to see 
fields entirely plowed but still un- 
harrowed. This is a very poor 
tillage practice, both from the 
standpoint of the labor involved 
in fitting the seed bed and from 
the standpoint of soil moisture 
preservation. Immediately after 
plowing, soil moisture loss is very 
rapid. This is because of the tre- 
mendous evaporating area in the 
freshly plowed field. Many of the 
furrows are standing on edge and 
the subsoil is actually exposed in 
many places. Under conditions of 
bright sunshine and strong winds, 
the furrow slice is soon almost 
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air-dry. The crop which is to be 
planted is thus deprived of much 
valuable moisture and extra work 
is necessary before the seed bed 
can be properly fitted. 

The cultipacker or roller and 
the harrow should be used each 
afternoon to “work down” that 
portion of the field which was 
plowed during the day. The culti- 
packer is especially valuable for 
pressing down the furrows and 
for packing sandy soil into a 
firm seed bed. The disc harrow, 
with the discs set straight, is also 
a good implement for the pur- 
pose. It is usually advisable to 
put some weight on the harrow 
when it is especially necessary to 
settle a seed bed in a short pe- 
riod of time. 

When a soil is to be left with- 
out tillage for a considerable pe- 
riod, it is advisable to have the 
plowed layer pressed down firm- 
ly, but the immediate surface 
should be loosened by harrowing 
lightly with a spring- or spike- 
tooth harrow. The mulch thus 
provided is quite effective in pre- 
venting moisture loss through 
evaporation. 

Where land is to be spring 
plowed for corn or beans, the 
date of plowing often has con- 
siderable influence on the success 
of the crop. Unless a green man- 
ure crop is being grown on the 
land, this date should be as early 
as the other farm work will per- 
mit. This will give the soil time 


1937 


to settle and wi.'l usually result 
in a higher soil muisture content 
at planting time. When a crop, 
such as sweet clover, is being 
grown for green manure, it is 
necessary to delay plowing until 
a fair amount of growth is ob- 
tained, but the green manure 
crop should not be allowed to get 
too large. A growing crop re- 
quires on an average about 400 
pounds of water per pound of dry 
matter produced; and if it is al- 
lowed to grow too long, the soil 
may be so completely dried out 
that the following corn or bean 
crop may suffer considerably. It 
is usually advisable to plow sweet 
clover under when it has reached 
a height of 8 to 10 inches. There 
is usually sufficient time after 
that height is reached to get the 
seed bed properly prepared for 
the corn or bean crop. 
Sometimes it is advisable to 
use the disc harrow ahead of the 
plow. There is some evidence that 
when the plowing under of heavy 
applications of straw or coarse 
stable manure is followed by a 
period of drought, the movement 
of soil moisture from the subsoil 
into the furrow slice is hindered 
by the plowed under material. 
The moisture necessary for germ- 


PROPER TILLAGE 35 


ination may thus be prevented 
from reaching the seeds. Such a 
condition may be partly avoided 
by discing the straw or manure 
into the surface soil before plow- 
ing. 

The row crop cultivator is a 
tillage implement often badly 
misused. While the importance of 
weed eradication is clearly rec- 
ognized, it is believed that many 
farmers should make better use 
of the harrow before planting and 
less use of the cultivator after the 
crop is well started. Experimental 
results have shown that on many 
soils the only benefit from inter- 
row cultivation is derived through 
the eradication of weeds. In other 
words, there is nothing gained by 
cultivating where there are no 
weeds. This is true on those soils 
which form a natural mulch as 
they dry but may not be true on 
some of the finer textured soils 
which shrink and crack badly as 
drying proceeds. When soil is 
cracked, a light cultivation will 
fill up the cracks and thus cut 
down moisture loss through evap- 
oration. A crack in the surface 
soil acts as a flue through which 
the moisture in the subsoil can 
escape into the atmosphere above. 
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OTTONSEED meal has 
long been used as a stand- 
ard protein supplemental 

feed in both cattle wintering and 
cattle fattening rations and it has 
proved to be very satisfactory for 
this purpose. In recent years 
other feeds having a high protein 
content have been produced in 
increasing quantities and at prices 
that have created in the minds of 
many cattlemen an interest in the 
possibility of switching to some 
of these feeds as a source of pro- 
tein in their cattle feeding ra- 
tions. 

It was not definitely known 
just how cattle would react to 
some of these feeds and with this 
in mind the Fort Hays branch of 
the Kansas Agricultural Experi- 
ment Station conducted an ex- 
periment last year (1935-36) to 
secure information relative to the 
comparative value of several 
feeds as protein supplements to 
silage in cattle wintering rations. 

In view of the fact that it had 
been decided not to attempt to 
deduct any definite conclusions 
until this experiment had been 


conducted in the same manner 
at least three times, it was re- 
peated during the past year 
(1936-37). Alfalfa hay and seven 
different manufactured feeds va- 
rying from 15.5 to 60 per cent in 
their protein content were stud- 
ied. These manufactured feeds 
were cottonseed meal, linseed oil 
meal, soybean oil meal, peanut 
oil meal, corn gluten meal, tank- 
age, and wheat bran. The cattle 
used this year, as last year, were 
good quality calves raised at the 
Hays station and again each lot 
consisted of five steers and five 
heifers. Each lot received the 
same kind and amount of silage 
daily. One pound of the manu- 
factured feeds, three pounds of 
bran, and four pounds of alfalfa 
were also fed daily in their re- 
spective lots. 

In addition the cattle that were 
used in the first experiment 
(1935-36) were divided into lots 
and fed during the past winter 
(1936-37) the same feeds they 
received last year. This means 
that data is now available on one 
lot of cattle fed as calves this year 
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(1936-37) and one lot of cattle 
fed as calves last year (1935-36) 
and as yearlings this year (1936- 
37). 

All of the supplemental feeds 
fed the yearlings were eaten 
readily. 

The weight gains made by the 
cattle in this series of lots in- 
sured maximum growth and de- 
velopment. 

In this particular series of lots, 
weight gains may be divided into 
three groups as follows: 

(a) -Those lots making the 
smallest gains. They received one 
pound of peanut oil meal and one 
pound of tankage respectively per 
head daily. 

(b) Those lots making appre- 
ciably larger gains. They received 
one pound of cottonseed meal, 
linseed meal, soybean oil meal, 
and corn gluten meal respectively 
per head daily. 

(c) Those lots making still 
larger gains. They received three 
pounds of wheat bran and four 
pounds of ground alfalfa hay re- 
spectively per head daily. The lot 
that received three pounds of 
wheat bran per head daily made 
significantly greater gains than 
the lot that received four pounds 
of ground alfalfa hay per head 
daily. 

Alfalfa hay varies much more 
in feeding value than bran. This 
is evidenced by the fact that last 
year there was no significant dif- 
ference in the gains of the lot fed 
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three pounds of wheat bran per 
head daily and the lot fed four 
pounds of alfalfa hay per head 
daily, whereas this year the lot 
fed three pounds of wheat bran 
made significantly greater gains 
than the lot fed four pounds of 
ground alfalfa hay. 

Despite its high percentage of 
protein, tankage did not produce 
as much gain as any of the other 
protein supplements used except 
peanut oil meal. This year the 
gains produced by tankage were 
somewhat greater than those pro- 
duced by peanut oil meal. Last 
year the gains produced by tank- 
age were slightly less than those 
produced by peanut oil meal. 

All the supplemental feeds fed 
the calves were also eaten readily. 

The weight gains made by the 
cattle in this series of lots insured 
maximum growth and develop- 
ment as was the case in the other 
series. 

In this particular series of lots, 
the weight gains can also be di- 
vided into three groups, but this 
grouping is somewhat different 
from the grouping in the other 
series. The gains in this series 
fall into the following groups: 

(a) Those lots making the 
smallest gains. They received one 
pound of linseed meal, one pound 
of peanut oil meal, and one pound 
of tankage respectively per head 
daily. 

(b) Those lots making appre- 
ciably larger gains. They received 
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one pound of cottonseed meal, 
one pound of soybean oil meal, 
one pound of corn gluten meal, 
and four pounds of ground al- 
falfa hay respectively per head 
daily. 

(c) Those lots that made still 
larger gains. There is only one in 
this group—the lot that received 
three pounds of wheat bran per 
head daily. 

The difference in the gains be- 
tween groups was greater than 
the difference in gains within 
groups. 

In this series of lots, as well as 
in the other, three pounds of 
wheat bran proved to be decided- 
ly more efficient than one pound 
of either cottonseed meal, linseed 
meal, soybean oil meal, corn glu- 
ten meal, or tankage. It should, 
however, be remembered that 
while this proved to be true in 
the case of stock cattle rations, 
there are reasons why it probably 
would not prove to be true in 
cattle fattening rations. 

Tankage produced the smallest 
gains in this series. The gains 
produced by peanut oil meal and 
linseed oil meal in this particular 
series were nearly as small as 
those produced by tankage. 

S1tace — The principal silage 
fed in the experiment was made 
from Atlas sorgo. Despite the 
drouth of 1936, this crop reached 
a height of 3% to 4 feet and pro- 
duced 4% tons of silage per acre 
into the silo. It made consider- 
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able leaf growth, the stalks were 
not large, and no grain developed. 

AuratFa Hay — The only al- 
falfa available on the Hays Sta- 
tion this year was first cutting 
hay which was somewhat coarse 
and, because of its coarseness, 
was ground. 

Manuracturep Feeps—All the 
manufactured feeds used were 
standard brands. The minimum 
guaranteed protein content of 
these feeds was: Cottonseed meal 
— 43%; Linseed meal —37%; 
Soybean Oil meal—41%; Pea- 
nut Oil meal—45% ; Corn Glu- 
ten meal—43%; Tankage — 
60% ; Bran—15.5%. 

Particular attention is directed 
to the weights of the cattle used 
in this experiment. The yearlings, 
now around twenty-six months of 
age, average approximately 1060 
pounds per head, and the calves 
now around 14 months of age ap- 
proximately 700 pounds per head. 
Their rations to date have con- 
sisted of grass during the summer 
and silage made from drouth 
stricken sorghum crops plus a 
small amount of protein supple- 
ment during the winter. They 
have never been fed any grain. 
An important reason for these 
splendid weights and the quality 
of these cattle is good breeding. 
This example of quick weight 
along with quality is. excellent 
evidence of the value of good 
quality, good type, rugged bulls 
in commercial herds. 
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DAPTED corn hybrids 

have many advantages over 

the common open pollinated 
varieties. The ability of hybrid 
corn to resist lodging; to remain 
standing even late in the fall, and 
thus greatly reduce the disagee- 
able and time-consuming job of 
harvesting corn that is lodged 
and broken down, is the most 
outstanding advantage claimed 
by farmers. 

Both Experiment Station tests 
and farmer’s trials show that an 
adapted hybrid, when compared 
with open pollinated varieties, not 
only has a lower percentage of 
lodged and broken plants, but is 
also more nearly free from disease 
and barren stalks; more uniform 
in maturity, size and height; pro- 
duces a better quality of grain; 
has matured ears on green stalks; 
produces more silage, and yields 
from 10 to 20 per cent more 
bushels to the acre. 

The principal objections to 
hybrid corn are the higher cost 
of seed and the necessity of 
either buying seed or conduct- 
ing a crossing field. There has 
also been some trouble in shred- 


ding hybrid corn. Because the 
leaves and stalks of hybrids usu- 
ally remain green until frost, the 
shocked fodder may not cure out 
enough in some seasons to keep 
well when shredded. 

The methods used in breeding 
hybrid corn and in producing 
seed are entirely different from 
those used in the long-familiar 
open pollinated varieties. 

When “pure breeding lines” of 
corn, which have good inherit- 
ance, are suitably combined by- 
crossing, a hybrid is obtained. 
Before a hybrid can be made, the 
necessary pure breeding lines 
must be developed by inbreeding 
and selecting for many years. 

There is both good and poor 
inheritance in all varieties of corn 
including the common open pol- 
linated varieties. It is very diffi- 
cult to separate the poor inherit- 
ance from the good, and the only 
satisfactory way known for doing 
so is by using the hybrid breeding 
method. By this method, ordinary 
corn is first “broken up” into its 
many pure breeding lines. The 
poor lines are then discarded and 
the good ones are crossed with 
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each other to form hybrid strains. 

Hybrid corn is not just another 
variety, there are fully as many 
different strains of hybrids as 
there are varieties of open pol- 
linated corn; these are early 
hybrids, medium maturing hy- 
brids and late hybrids; there are 
hybrids that differ from each 
other in many other respects; and 
also there are poor hybrids as 
well as good hybrids. The best 
hybrids are obtained by combin- 
ing inbred lines; they are not 
made by crossing one variety 
with another. 

Hybrid strains, like open pol- 
linated varieties, do not all ma- 
ture alike. It is necessary to use a 
strain that meets the maturity 
needs of the locality in which it 
is to be grown. 

It makes no difference where 
the seed of any specific hybrid is 
produced, provided that soil and 
climate will permit the produc- 
tion of sound seed. If the same 
crossing stocks are used and 
proper methods of production are 
carried out, then seed of the same 
hybrid will be obtained regardless 
of the section in which the cross- 
ing was done. Thus reliable seed 
of a northern Wisconsin hybrid 
may be produced in the south- 
ern counties. 

Both practial experience and 
experimental results show that 
seed saved from a field of hybrid 
corn will produce a crop notice- 
ably inferior to the hybrid from 
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which the seed was picked. Such 
a crop is likely to be less satis- 
factory than that produced from 
a good open pollinated variety. 
This simply means that the “hy- 
brid condition” obtained by com- 
bining inbreds is not self-perpet- 
uating; that a hybrid can not be 
continued under open pollinated 
conditions. 

Seed is not saved from a field 
of hybrid corn for the same rea- 
son that “half-bred” pigs pro- 
duced by crossing two different 
breeds of hogs are not allowed 
to breed with each other. It is 
common knowledge that if cross- 
bred hogs are mated to each 
other thatthe stock will “break up” 
in the next generation. Since the 
plants in a field of hybrid corn 
are bred to each other because 
they are pollinated among them- 
selves, then seed saved from these 
plants will “break up” in the fol- 
lowing generation. Such seed will 
produce a crop with many spindly 
plants, numerous nubbins and 
an unsatisfactory yield. 

Many of those who grow hy- 
brid corn will want to know what 
will happen if they plant seed 
that was taken from a field of 
hybrid corn. There is no objection 
to finding out, but it is urged 
that only a few rows of such corn 
be planted as a few rows will tell 
the story. 

The first step in developing a 
hybrid is to obtain pure breeding 
lines through inbreeding—by forc- 
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ing corn to self fertilize. The tas- 
sels and silks are bagged and the 
fertilization process is controlled 
by hand pollinating the silks with 
pollen from the same plant. This 
inbreeding is continued for six to 
eight years until the lines breed 
true. 

It is during the inbreeding that 
the improvement is made; that 
much of the poor inheritance is 
discarded and the good traits are 
concentrated in the chosen lines. 
Selection during this time is very 
critical, and out of thousands of 
individual lines very few are 
found good enough to save after 
six or more years of inbreeding. 
It is by such rigid selection of the 
inbred lines that lodging and 
weak stalks are largely elimin- 
ated; that susceptibility to dis- 
eases is reduced; that freedom 
from barrenness is satisfactorily 
established and other desirable 
qualities are fixed. 

Imbred lines are developed 
from any variety or strain of 
open pollinated corn. that will 
mature in the locality where the 
breeding is done. In Wisconsin 
many of the inbred lines have 
been obtained from Golden Glow, 
some from Wisconsin 25, and a 
few from such other varieties as 
Minnesota 13 and Reid’s Yellow 
Dent. 

All inbred lines are relatively 
poor producers, they are short 
and slender and have small ears, 
with irregularly shaped grains. 
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They cannot be used directly for 
producing a crop of corn, but 
these inbreds are the basic mate- 
rials out of which all good hybrids 
are produced. 

After satisfactory inbred lines 
have been developed, the next 
step is to test them by crossing 
with one another. Then the hy- 
brids obtained by crossing the in- 
bred lines are tested in field trials 
to find out which combinations 
are best. Such crosses of one in- 
bred with another are termed 
“Single Hybrids.” Thus a single 
hybrid is a cross between two 
unrelated inbred lines. 

While good single hybrids pro- 
duce high yields of both grain 
and silage, yet they are not satis- 
factory for commercial use. This 
is so, because in making a single 
hybrid, the seed is produced on 
inbred plants which are low 
yielding and which have very 
irregularly shaped seed. This 
means that the cost of seed for 
producing a crop of single hybrid 
corn is very high and the irreg- 
ularly shaped grains are so diffi- 
cult to plant that uneven stands 
are likely to be obtained. It is 
for these reasons that single hy- 
brids, as such, are not practical 
for producing a crop of corn, but 
these single hybrids are the essen- 
tial “crossing stocks” from which 
the commercial hybrids are made. 

After satisfactory single hy- 
brids have been obtained, another 
step is still necessary, which is 
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the crossing of single hybrids with 
each other and the testing of these 
crosses to find out which combi- 
nations are most desirable. Such 
a cross is known as a “Double 
Hybrid.” It is made up of four 
unrelated inbreds, and is the di- 
rect product of crossing two single 
hybrids. In making a double hy- 
brid the seed is produced on 
single hybrid plants which not 
only yield well, but also have 
regularly shaped grains, and thus 
the difficulty of low yield and ir- 
regularly shaped seed is overcome. 

There is another way of mak- 
ing a very satisfactory commer- 
cial hybrid. Instead of crossing 
one single hybrid with another, 
it is also satisfactory to cross a 
single hybrid with an inbred. 
When a hybrid is made by pol- 
linating a single hybrid with an 
unrelated inbred it is known as 
a “Three-Way Hybrid,” which 
means that it is made up of three 
unrelated inbreds. 

Both double hybrid seed and 
three way hybrid seed are used 
for growing hybrid corn. One is 
just as satisfactory as the other 
for producing a crop. When 
bought and sold, both kinds are 
known by the common name of 
“commercial hybrid seed.” 

A properly isolated field in 
which crossing stocks are planted 
and commercial hybrid seed pro- 
duced, is known as a crossing 
field. Such a field must be 40 rods 


in all directions from other corn 
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fields, unless the lack of distance 
is offset by natural barriers or 
by use of barrier rows of the 
“male” parent. 

To make any specific hybrid, 
a producer buys two kinds of 
seed stocks from the Experiment 
Station. One kind is used for 
planting the pollen-producing 
rows (“male” parent); the other 
is used for planting the seed-pro- 
ducing rows (“female” parent). 
In planting a crossing field for 
producing double hybrid seed, 
the grower first plants one row 
of the “male” parent, then four 
rows of the “female” parent and 
continues to alternate one row of 
the “male” parent to four rows 
of the “female” parent through- 
out the field. 

The tassels on the “female” 
plants are pulled out before they 
shed any pollen so that the silks 
on the detasseled plants (“fe- 
male” parent) are pollinated only 
by the “male” parent. The plants 
in the “female” rows must be 
completely detasseled every day 
until all tassels are removed. 

The commercial hybrid seed is 
produced only on the detasseled 
rows. The seed produced on the 
“male” rows (the ones that are 
not detasseled) is not hybrid seed 
and is suitable for feed only. 

In producing a three-way hy- 
brid, the same procedure is used 
except that only two rows of the 
“female” are planted to each 
row of the “male.” 
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A good hybrid that is adapted 
to the locality may be expected 
to stand up better, to produce a 
somewhat greater yield and 
higher quality of both grain and 
silage than the standard open pol- 
linated varieties. It is not a mir- 
acle corn. It will not resist the 
severest wind storms. It is not 
immune to all diseases. It does 
not produce extremely large ears, 
and it will not double the yield 
of a good open pollinated variety. 

Those who undertake the pro- 
duction of hybrid seed corn for 
distribution assume a very im- 
portant responsibility. The pro- 
duction of hybrid seed corn is a 
technical undertaking and if any 
details of the work are improper- 
ly done the seed that is obtained 
will not be dependable. 

It is very necessary that each 
producer be both honest and cap- 
able; that he have a thorough 
understanding of just what is 
to be done; that he provide 
the necessary isolation for cross- 
ing fields; that he haye suitable 
land in a suitable location and 
that he provide the facilities for 
drying, sorting, shelling, grad- 
ing, bagging and storing. 
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It is decidedly important that 
the producer realize that when 
the seed is harvested there must 
be no mixing of the ears of the 
seed producing rows with those 
from the pollinating rows. 

Each producer who expects to 
sell hybrid seed must have facili- 
ties for drying the seed rapidly, 
shelling it promptly and grading 
it thoroughly. Hybrid seed corn 
must be bagged and ready for 
tagging and sealing in January 
in order that it may be dis- 
tributed in ample time for the 
use of farmers. Slow drying is 
thus unsatisfactory. Either a 
slatted floor drier or a bin drier 
is essential. 

Those who buy hybrid seed 
corn expect it to be true to name, 
in addition that it be in good 
mechanical condition. This means 
that it must be thoroughly cleaned 
and accurately graded. To accom- 
plish this, good grading equip- 
ment is required. 

No one should undertake the 
production of hybrid seed corn 
for distribution unless he is fully 
qualified to do the work and has 
the necessary facilities and equip- 
ment. 








Horses Made to Order 
The Job of the Remount Service 


Condensed from The Horse 


Lieut.-Col. T. J. Johnson 
Chief of the Army Remount Service 


W people realize the changes 
that have taken place in the 
horse, how the various types 
have been developed to meet spe- 
cific needs and how these types 
have been constantly improved. 
It is because the horse has had 
a most important part in making 
history that we have such an ac- 
curate account of his develop- 
ment. We first had the small ac- 
tive chariot horse. Then the small 
active type ridden without armor, 
but when armor for the man and 
also for the horse came into the 
picture, a much heavier horse 
was needed, and therefore, such 
a horse was bred and developed, 
and so on through history and on 
to the present time when we have 
breeds and types to meet all the 
various needs of farm and city— 
for work as well as pleasure. 
Many of these breeds and 
types of excellent horses have 
been “made to order” for spe- 
cific uses. First and oldest of all 
breeds, the foundation of every 
good light breed today, is the 
Arab. The Arab has come down 


through the ages pure and un- 
defiled, and has many ardent ad- 
mirers. There is no doubt as to 
his endurance, as in recent years 
Arab horses have won their share 
of endurance tests against all 
breeds, and have always made 
most creditable showings in such 
tests. The Arab had a definite 
place in the tent of his master in 
Arabia, and for hundreds of 
years was bred to fit that place. 
He was the first “made to order” 
horse. 

While the Arab is the basis of 
and responsible for the modern 
Thoroughbred, the Thorough- 
bred is larger and faster than the 
Arab. These two factors make 
the Thoroughbred more desirable 
with a great majority of horse- 
men. The Thoroughbred was de- 
veloped to carry his English mas- 
ter cross country following his 
hounds, and to amuse him on the 
race course. Just as the Thor- 
oughbred traces back to the Arab, 
the Standard Bred and the Amer- 
ican Saddle horse go back to the 
Thoroughbred — all “made to: 
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order” to fit a specific need — all 
admirable horses which deserve 
the popularity they enjoy. 
Racing people know exactly 
how they want their running 
horses put together, and very 
naturally like to start with a 
colt as mechanically perfect as 
possible. Experience has proven 
that the best running horses have 
good necks going into sloping 
shoulders in the proper way, the 
forearms muscular and long, the 
canons short, the pasterns slop- 
ing, and the hind quarters good 
with hocks well let down on 
straight legs. Depth through the 
girth, giving plenty of room for 
the heart and lungs, is essential. 
The reasons for these and other 
desirable points can be clearly 
shown from a purely mathemati- 
cal and mechanical viewpoint. 
The framework of the horse, the 
attachments of muscles and ten- 
dons, the angles, leverage and 
application of force, all affect the 
length and quickness of stride 
which means speed. But after all, 
the horse is not a machine. It is 
not always the best looking or 
the most mechanically perfect 
horse that wins the race; game- 
ness, stamina and the will to win, 
that is, the competitive instinct 
or spirit, are as necessary in a 
horse as in a person, and such 
characteristics are hereditary and 
can be bred for. Temperament, 
a good disposition and many 
other characteristics are also de- 
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sired, but racing people want 
speed and early speed—horses 
that can win at two years of age 
—and they will sacrifice desirable 
qualities for speed and the in- 
stinct and the desire to run and 
win. Nevertheless, even under 
present conditions, when a horse 
comes through a champion, nine 
out of ten times, you will find 
him not only a good race horse 
with courage and a competitive 
heart, but also a good looking, 
well put together individual. 
While many condemn racing, it 
is racing and racing only, that 
has developed the horse and 
brought him to his present per- 
fection. Racing is the acid test of 
breeding. 

As with the running horse, the 
different uses other breeds and 
types of horses are put to, deter- 
mine their mechanical make-up, 
and as with the Thoroughbred, 
careful selective breeding through 
years has perfected many types 
for many uses. 

No unusual type is required by 
the Army. From the horses pro- 
duced for the purposes mentioned 
above, most acceptable ones for 
all branches of the Army can be 
found, and it is because of this 
that the Army Breeding Plan fits 
into the horse picture of this 
country so beautifully. This 
breeding plan was put in opera- 
tion in 1920, the result of the ap- 
palling shortage of horses suitable 
for military service which became 
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so apparent during the World 
War. The object of this breeding 
plan as stated in the Act of Con- 
gress which brought it into exis- 
tence is, “ * * * for encourage- 
ment of the breeding of riding 
horses for the Army, in co-oper- 
ation with the Bureau of Animal 
Industry, Department of Agri- 
culture.” This is quoted in order 
to point out that the object is 
just as necessary today as it was 
the day it was written, motor- 
ized and mechanized units not- 
withstanding. 

The horse and mule are neces- 
sary to modern armies. They still 
occupy the very important place 
which has always been theirs. 
However, the horse in the mod- 
ern army, functioning as he does 
alongside mechanized and mot- 
orized units with their great mo- 
bility, must be a much better 
horse in every respect than those 
which were used quite satisfac- 
torily before these new arms were 
developed. Mechanized and 
motorized units are undergoing 
marked improvement and will 
continue to be improved and will 
increase in number. Still there 
will be a place for the horse. He 
may on occasions have to be 
brought up by motor van to a 
point from which he can operate, 
but there will always be a time 
and place where the horse will be 
indispensable. 

To fit in the modern army, 
with the recent developments in 
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motorization, mechanization and 
radio communication which have 
placed such increased emphasis 
on speed, “made to order” horses 
are required. In providing such a 
horse the Remount Service has 
been given a real task, but any- 
one who has followed the steady 
and very decided improvement 
in the horses issued to organiza- 
tions since 1925 will agree that 
the Remount Service is handling 
this most difficult problem in a 
highly efficient manner. 

It is not my intention to give 
the impression that there have 
not been good horses in years 
gone by. Exactly the type horse 
we are trying to produce, has 
been available for years, but in 
very limited numbers. What we 
must do, is to raise the standard 
of the average horse to some- 
thing close to this good horse, 
and produce him in much greater 
numbers. 

The Army Breeding Plan oper- 
ated by the Remount Service pro- 
vides stallions and supervises 
breeding activities. The farmers, 
ranchers and others having mares 
actually carry on the breeding. 
From experience, the Remount 
Service has found that the Thor- 
oughbred makes the best sire to 
produce a good horse suitable for 
use of Cavalry, when bred to 
cold blooded mares. Horses for 
Cavalry should be from 15.1 to 
16 hands in height, weighing from 
1,000 pounds to 1,200 pounds. 
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The Arab is an excellent horse 
and crosses well, but is too small. 
The Saddle Bred sire does not fit 
into the Army Breeding Plan due 
to his mixed gaits. Horses in the 
Military Service must be straight 
gaited, having only the walk, trot 
and gallop. A good half-bred, 
that is, a horse sired by a Thor- 
oughbred, is undoubtedly the 
best horse for Army use. He is 
also an excellent all-purpose 
horse. He can be used on the 
farm and will do a majority of 
the work there better than the 
heavy draft horse. I have been 
told by several most successful 
farmers that the best team for 
farm use is an active, good mov- 
ing pair of horses 15.2 or 15.3 in 
height, weighing slightly over 
1,200 pounds, and showing some 
breeding. If more weight is need- 
ed for any particular job, it can 
be added by using a multiple 
hitch. This hitch has grown 
greatly in popularity in the last 
few years. Certainly there is no 
more exacting form of draft than 
that required by the Field Ar- 
tillery. Their ideal is a good half- 
bred not to exceed 15.3 in height 
nor weighing over 1,350 pounds. 
Many of the best heavyweight 
show hunters weigh around 1,300 
pounds. A short-legged, heavy- 
weight hunter would therefore 
make an ideal Artillery horse. 
From the foregoing it is evident 
that there is a decided tendency 
toward the active, well-bred 
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horse, as against the coarse farm 
chunk. The object of the Re- 
mount Service is the encourage- 
ment of breeding a light horse 
suitable for riding. However, the 
breeding carried on under its di- 
rection can, and probably will, 
furnish a large number of ex- 
cellent artillery horses and many 
ideal farm teams. 

When one stops to think that 
the Remount Service has approx- 
imately 700 stallions under its 
charge, and that the large stock 
farms in Kentucky have an aver- 
age of only 8 or 9 stallions, one 
immediately realizes the enor- 
mous size of the job undertaken. 
The fact that the large majority 
of the Remount stallions are 
placed with men having only a 
slight experience in breeding 
does not simplify the job. This 
does, however, open up a most 
valuable part of the plan: that is, 
the educational side. Some of the 
things that people do not know 
about breeding is really astound- 
ing. It is enough to say here that 
each Purchasing and Breeding 
Headquarters and Remount De- 
pot practically conducts a corre- 
spondence school on breeding. 
Remount Officers are constantly 
being questioned on breeding 
problems. This makes it essen- 
tial that the personnel be well 
versed in principles of breeding, 
the management and care of stal- 
lions and mares, and the proper 
handling of foals. 
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The foundation on which all 
improvements of breeds is built 
is a careful accurate record 
of breeding —a stud book, the 
requirements of registration in 
which have been carefully and 
sanely put together with only 
one object in view, that being 
the development of a better, 
more useful animal. Such rec- 
ords and stud books are now 
published for all established 
breeds. Each breed has its ad- 
mirers and these have organized 
associations for the betterment of 
that breed. The principal duty of 
these associations is the keeping 
of breeding records and the pub- 
lishing of stud books. To quote 
from Professor Merrit W. Harper 
of Cornell University, “The stud 
book stimulates maintenance of 
breed purity; it certifies to a line 
of descent from ancestors of high 
class, and is a most important 
factor in livestock improvement. 
Other things being equal, the 
longer the breed has been estab- 
lished the greater are the chances 
that the offspring will closely re- 
semble its ancestors in all of its 
characteristics.” 

Today we have stud books for 
the Arab, Thoroughbred, Hack- 
ney, Coach, and other light horse 
breeds, not to mention a number 
of draft breeds. Then last, but 
not the least important, The 
Half-Bred Stud Book. Half-bred 
registrations have been made in 
this country since 1918, in the 
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Half-Bred Stud Register estab- 
lished by The Genesee Valley 
Breeders Association under au- 
thority of the Breeding Bureau 
of The Jockey Club. The late 
Mrs. Herbert Wadsworth was the 
moving spirit and president of 
this association. Mrs. Wadsworth 
saw the value of improving the 
quality of the half-bred and knew 
it could be done only by a care- 
fully conducted half-bred regis- 
ter. She lived to see her work 
prove its worth most decidedly, 
and agreed, before her death, to 
have The American Remount 
Association take over the regis- 
tration of half-breds. 

Half-bred registration under 
the management of The Ameri- 
can Remount Association has 
taken new life. The value of reg- 
istering half-breds is clearly evi- 
dent. One has only to read the 
quotation above, the “longer the 
breed has been established the 
greater are the chances that the 
offspring will closely resemble its 
ancestors” to realize this. In half- 
bred breeding the Thoroughbred 
sire is especially desirable, due to 
the fact that the breed has been 
so long established there is prac- 
tically no danger of an undesir- 
able throwback. When crossing 
the Thoroughbred sire and cold- 
blooded mares, great care should 
be used in the selection of the 
mares for conformation and per- 
formance, and when possible, 
something of the mares’ ancestors 
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should be known. A most success- 
ful breeder once said that if he 
knew the appearance and char- 
acteristics of every individual for 
four generations back in the pedi- 
grees of sire and dam, he could 
describe the foal in detail before 
it was born. The Half-Bred Stud 
Book is going to be invaluable to 
the breeder of half-breds, because 
it will furnish information on 
which he can make his half-bred 
breeding reasonably safe. At 
present many excellent mares 
half, three-quarter and even bet- 
ter bred, are registered. Breeding 
to such mares, one’s chances of 
excellence in the foal are directly 
in proportion to their breeding. 
The conditions for registration 
in all stud books when first 
started were quite liberal, the 
reason for this is obvious—the 
breed had to be established. As 
time went on and more and bet- 
ter animals of the breed appeared, 
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the conditions of registration 
were made more strict, and the 
standard of the breed therefore 
raised. This has been the history 
of all stud books and all breeds 
of horses. It is safe to assume 
that this will also be the history 
of The Half-Bred Stud Book 
which is working hand in hand 
with The Remount Service and 
its Army Horse Breeding Plan to 
make horses “to order.” The 
good Half-bred is the “made to 
order” horse for the Army. The 
writer looks forward to the day, 
which should, in his opinion, be 
not more than five years hence, 
when, in following the precedent 
of all other associations in reg- 
istering their horses, The Ameri- 
can Remount Association can re- 
strict the registration of Half-— 
breds to foals out of registered 
half-bred mares. Then we will 
truly have “a horse made to 
order.” 








Back to Swamps 


Condensed from Farm Journal 


Morris Llewellyn Cooke 


Former Administrator of Rural] Electrification 


ANTED—More Swamps! 

This assertion may seem 

startling, in view of the 
widely held belief that the best 
way to treat a swamp is to drain 
it and put the land under culti- 
vation. 

The realization is growing, 
however, that many of our low- 
lands should never have been 
drained, and that many drain- 
age enterprises have been mis- 
guided. 

Two important factors have 
played parts in causing wide- 
spread drainage operations. The 
first is improvement of the health 
of the people, particularly elim- 
ination of the breeding places of 
mosquitoes that spread such dis- 
eases as yellow fever and malarial 
fever. The other is the desire of 
owners of land to turn every pos- 
sible acre to the production of 
crops. 

Health and sanitation must al- 
ways remain dominant objectives 
of public policy. However, recent 
progress in the sciences related to 
the control of conditions affect- 
ing health has shown that these 
controls can be effected in large 


measure through the use of lar- 
vaecides. It is not essential to 
drain swamps and marshes where 
these can be made to serve other 
useful public purposes. 

The desire of owners to turn 
every possible acre into crop land 
has in many instances over- 
reached itself. Much of the land 
which has been reclaimed by 
drainage has proved extremely 
fertile and yielded excellent crops, 
but a considerable acreage of it 
has proved wholly unsuited to 
agriculture, and has become non- 
productive. 

There are many instances 
where drained land has been 
abandoned after having produced 
excellent crops for three or four 
years. The type of soil on much 
of this land has proved to be un- 
fit for a permanent intensive agri- 
culture. Moreover, draining of 
one section frequently lowers the 
water table in nearby areas so as 
to make them all but useless for 
cultivation. 

The drainage of many swamps 
and lowlands has had a much 
more serious consequence, in that 
the delicate balance established 


Reprinted by permission from the Farm Journal, Philadelphia, Pa. 





50 


1937 BACK TO 


by Nature between our land and 
water resources has too often 
been destroyed. 

In its natural circulation, water 
which falls on the earth as rain 
or snow may follow several 
courses. Some of it may run over 
the surface of the ground directly 
into creeks and rivers, and then 
into the lakes and oceans. While 
surface run-off contributes ma- 
terially to the flow of rivers and 
to navigation and power genera- 
tion, it may do serious damage to 
agricultural lands by washing 
away the fertile top soils. 

Under natural conditions, spe- 
cial provision appears to have 
been made to retain the water 
on and in the land, in order to 
utilize it fully and to maintain a 
balance between soils, water and 
vegetable cover. 

To promote absorption and in- 
filtration of water, Nature utilized 
many devices. Perhaps the most 
effective was the establishment of 
a cover of grass and trees to hold 
the water, and aid in its absorp- 
tion into the ground. Similarly, 
swamps and other low-lands act- 
ed as temporary storage reser- 
voirs to hold back the water and 
promote its absorption. 

In these ways Nature encour- 
aged the maintenance of the un- 
derground reservoir, and kept 
surface run-off at a minimum. 
Today it is generally recognized 
that underground water is of par- 
amount importance to the pro- 
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duction of crops, and to the main- 
tenance of springs and stream 
flow, and everything possible 
should be done to maintain and 
increase it. 

When a swamp is drained, the 
progress of the little waters is 
accelerated, and not only is much 
valuable water wasted, but the 
danger of floods during periods 
of heavy rainfall is increased. 
The speeding up of the processes 
of run-off prevents the absorp- 
tion and infiltration of much 
water, and results in the lowering 
of the ground water level. 

There are instances when it is 
possible for individuals or co- 
operative groups to establish a 
system of swamps in conjunction 
with permanent ponds or reser- 
voirs. 

In some localities the practices 
of the French farmers of the up- 
per Rhone valley might well be 
adapted to conditions in this 
country. There the farmers, act- 
ing in cooperation, establish tem- 
porary ponds varying from a few 
acres to six or seven hundred 
acres in size, and usually less 
than four feet in depth. The loca- 
tion of these ponds is shifted from 
year to year in accordance with 
each farmer’s rotation of “land 
farming” with “water farming.” 

The scheme generally is to al- 
ternate one or two years of water 
crop (fish and fowl) with one 
year of grain (barley or wheat). 
Each crop prepares and improves 
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the soil for the next; the grain 
stubble is disintegrated by bac- 
terial action, encouraging aquatic 
vegetation which in turn supplies 
food for fish and fowl. 

When the pond is drained, the 
acquatic vegetation also feeds 
farm animals, while the protein 
material left behind becomes food 
for the following grain crop. Be- 
cause of the regulated biological 
action incident to the rotation, 
these ponds generally are free 
from malaria. 

As a general principle, every 
piece of land has its proper use. 
This can best be determined by 
studying its physical characteris- 
tics, the type of soil, and the cli- 
mate of the area. 

From such a study it may be 
found that the steep slopes should 
be forested to retard run-off, pre- 
vent erosion, and provide a per- 
manent income. Gently rolling to 
level land may be devoted to the 
intensive production of arable 
crops. Perhaps, on this land, it 
may be necessary to terrace, 
strip-crop, or plow on the con- 
tour to conserve the soil and 
water. 

Similarly, it may be found that 
the low-lands will provide the 
maximum continuous return by 
making them permanent marsh- 
lands and swamps. 

The introduction of soil and 
water-conserving practices on our 
agricultural lands, the reforesta- 
tion of steep slopes and provision 


for ponds, lakes, and swamps will 
result in many direct benefits to 
the land-owner and to the people 
living in the drainage area. 

The retention of water on the 
land where it falls will not only 
help the farmer but will also con- 
tribute to the improvement of 
stream-flow conditions and to 
flood control. 

Restoration or creation of 
swamps and marshes should not 
be undertaken in a haphazard 
way, but should be considered 
as a definite part of a program 
for the proper use of land and 
water assets. For instance, care 
must be exercised to make ade- 
quate provision for the malaria 
hazard. This requires that there 
be an intelligent, co-ordinated 
plan, and that control be exer- 
cised to secure the right type of 
swamp. 

It may seem strange to speak 
of the “right type of swamp,” but 
the fact remains that the variety 
of uses implies a variety of types. 
The extent and degree of wetness 
have important bearings on its 
utility. This must be considered 
in relation to the type of soil. In 
some instances, depending on the 
purpose, it may be desirable to 
utilize swamps as temporary stor- 
age reservoirs only, and in others 
to maintain a _ considerable 
amount of water at all times. 

In addition to providing cash 
income, swamps may have con- 
siderable recreational value for 
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both the owner and the sports- 
man. In some cases, it may be 
desirable for communities to de- 
velop swamp areas as game ref- 
uges similar to those being estab- 
lished by the Biological Survey. 

Where game is available and 
proper restrictions are instituted, 
many sportsmen are willing to 
pay for the privilege of hunting. 
Under such conditions, wild life 
may furnish both food and in- 
come. 

The return of suitable areas to 
swamps and the preservation of 
many existing ones need not nec- 
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essarily mean a sacrifice on the 
owner’s part. Although one of the 
primary purposes of swamp de- 
velopment may be the conserva- 
tion and utilization of our water 
resources by promoting absorp- 
tion and providing storage, there 
are many direct tangible benefits 
which may be produced. 

Floods, soil erosion, declining 
water tables, and drought are all 
forcing the country to recognize 
the necessity for soil and water 
conservation, and in these pro- 
grams swamps must be given 
adequate consideration. 


O. A. Zuercher of Rawdon, Quebec, Canada, sends in the following . 
press dispatch from the Montreal Daily Star: 


“Tokio—Clyozumi Ninomiya announced last night (Feb. 24) that he 
can guarantee to produce a female chicken from any hen’s egg. 


He has had 100 per cent success in this line by injecting a female 


hormone into the egg. An injection costs about two sen (slightly more 
than half a cent) per egg. The announcement created a sensation in 
poultry and scientific circles. The professor teaches at the agricultural 
school at Setomachi, in Okayama Prefecture.” 








Leg Weakness in Turkeys 


Condensed from Turkey World 


Dr. R. T. Parkhurst 


N the past, there has been a 
tendency to call all leg weak- 
nesses, “rickets” and to blame 

the deformity on a lack of vita- 
min D in the ration. Most turkey 
raisers realize, however, that 
there are several kinds of leg 
weakness and that one kind may 
appear in several different forms. 
The most prevalent forms of leg 
weakness in turkeys are rickets, 
perosis and nutritional paralysis. 

Rickets in turkeys is compar- 
able to rickets in other animals 
and in children. It has been 
known for a great many years 
that the vitamin D from cod liver 
oil would prevent and cure rick- 
ets in chicks and turkeys. The 
absence of the antirachitic bone- 
forming factor in adequate quan- 
tities results, usually, in soft 
bones, crooked breast bones, re- 
duced size of skeleton and internal 
organs, and serious distortion of 
the chest organs. Improper min- 
eral balance, even in the presence 
of vitamin D, may also lead to 
rachitic leg weakness. 

Contrary to the prevailing 
opinion, rickets is not easily. diag- 
nosed with accuracy. Turkeys 
having severe rickets ofter? stag- 


ger stiff-legged around the pen, 
although most of the time they 
rest on their hocks. A complete 
diagnosis includes an X-ray 
photograph, a bone-ash analysis, 
and a study of the tissue struc- 
ture of a section of the leg bone 
(tibia). An X-ray photograph of 
the hock-joint shows in rachitic 
birds an irregularity not found in 


the normal bird, and a wide por- 


tion toward the end of the bone 
where the minerals have not been 
assimilated. A bone-ash analysis 
may show a much lower ash con- 
tent in the rachitic bone. When 
the tibia (leg bone) section is 
stained, the normal bone shows a 
narrow band of cartilage, and the 
rachitic bone a wide cartilage 
band and abnormal bone devel- 
opment. 

Because of the lack of facilities 
available for the diagnosis of ric- 
kets, it is not exceptional to have 
some of the other forms of leg 
weakness diagnosed as being due 
to vitamin D deficiency. To pre- 
vent or cure rickets, it is neces- 
sary to consider both the mineral 
content of the ration and the 
source of vitamin D. Extensive 
experimental research work at the 
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Pennsylvania State College shows 
that many cases of rickets have 
appeared in young growing tur- 
keys given the same levels of cod 
liver oil commonly _ supplied 
to growing chicks of the same 
age. Their work indicates that 
the need of the growing poult for 
vitamin D is higher than for 
younger chicks under similar con- 
ditions. 

Most investigators, at the pres- 
ent time, consider that turkeys 
need two or three times as much 
vitamin A and D concentrates as 
do chickens. The U. S. Depart- 
men of Agriculture recommends 
2 percent of cod liver oil in their 
all mash turkey starting ration to 
six weeks, and have found that 1 
percent of cod liver oil should be 
used in the all mash feed for lay- 
ers and breeders. Cod liver oil or 
its equivalent in cod liver oil con- 
centrate is the most commonly 
used source of vitamin D in the 
ration for turkeys. Other sources 
of vitamin D are sardine oil, 
other fish oils, sunlight, ultra-vio- 
let rays, and irradiated products. 
Apparently the amount of min- 
erals and the proportions of cal- 
cium and phosphorus in the ra- 
tion are important in determining 
the amount of vitamin D neces- 
sary to give maximum results 
with turkeys. 

From this point of view of 
vitamin D utilization, it is the 
opinion at the present time that 
the optimum level of calcium is 2 


percent and of phosphorus is 1 
percent of the total. The Ne- 
braska Agricultural Experiment 
Station has pointed out that 
growing turkeys are able to adapt 
themselves to considerable varia- 
tion in calcium-phosphorus ratio, 
when the most favorable condi- 
tions for assimilation and fixation 
are provided. The calcium and 
phosphorus requirements should 
be determined for each basal ra- 
tion, if accuracy is desired. 

“Hock disease” or “perosis” 
has been one of the serious draw- 
backs of the intensive manage- 
ment of turkeys. The deformity 
exists in various forms or stages 
of development and _ includes: 
(1) leg curvature, (2) enlarged 
hock, (3) slipped tendon, (4) 
crooked toes, Some investigators 
have termed the condition “rick- 
ets.” The leg weakness is not 
rachitic as the bones have been 
shown to be normal in composi- 
tion. The calcium-phosphorus 
ratio in the blood serum also has 
been definitely shown to be 
normal. 

The malformed bones show a 
varying amount of bowing and 
curvature or rotation. The hock 
becomes enlarged. The malposi- 
tion of the leg below the hock 
joint in advanced cases is due to 
the slipping from position of the 
main, or Achilles, tendon which 
extends the foot and flexes the 
leg. This may be due to the leg 
bone growing slower than the 
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tendon, causing the tendon to 
pull out of the groove in the hock 
joint. 

Perosis is associated with poor 
inherited vigor or caused by un- 
satisfactory management or nu- 
trition during the earlier stages of 
the poult’s life. The curvature or 
rotation of the legs develops dur- 
ing the second to fourth weeks of 
the poult’s life, and it may im- 
prove and never develop into a 
serious deformity. A slight curva- 
ture may not even be observed. 
Poults lacking in constitutional 
vigor often do not recover and 
deformed legs result. Once a 
poult has developed a slipped 
tendon, it is a cripple for life. 

Overcrowding, overheating, or 
any mismanagement that affects 
the vigor of the poults may tend 
to increase this trouble. On the 
same ration, one set of poults 
may develop the trouble, while 
another may not. It occurs to a 
greater extent in the more rapid- 
ly growing poult and more in 
batteries and on wire floors than 
in floor brooding, without wire 
floors. It rarely occurs on free 
range. There are indications that 
an inherited factor may be in- 
volved. 

The most probable cause of 
perosis is the percentage of in- 
organic phosphorus in the diet. 
Organic phosphorus, apparently, 
is not a contributing factor to 
perosis, and neither is calcium. 
Several experiment stations have 
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shown that rations containing 
meat and bone meal, low grade 
meat scrap, bone meal, as well as 
those containing high percentages 
of ground yellow corn meal, tend 
to produce a higher percentage 
of poults showing perosis. It is 
possible to get good growth and 
vitality without appreciable num- 
bers of slipped tendons even in 
batteries. Starting rations, giving 
a phosphorus content of 1 percent 
and below, usually will give satis- 
factory gains, and give little or 
no trouble from perosis, provided 
the ration contains some of the 
antiperosis factor. It has been 
shown that there are several feeds 
that contain an antiperosis factor. 
To supply this factor, such feeds 
as rice bran, wheat bran, whole 
oats, wheat germ meal, and gray 
middlings are recommended to be 
used to the extent of a 10 to 20 
percent of the ration. 

Some experimental work done 
at the Nevada Agricultural Ex- 
periment Station shows very defi- 
nitely that there is great danger 
of getting a ration too high in 
ash. Rations containing too much 
ash were shown to be not only 
the cause of perosis but crooked 
breast bones as well. 

The adding of bone meal, lime- 
stone or other mineral materials 
indiscriminately to starting and 
growing rations is likely to lead 
to serious consequences. 

Work at Cornell University, 
Pennsylvania State College and 
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California University shows that 
manganese is of some value in 
the prevention of slipped tendons. 
The amount necessary for tur- 
keys is not known, but on the 
basis of the Cornell experiments 
only a trace is needed. The prac- 
tical sources and amounts of 
manganese to feed still have to 
be worked out for turkeys, there- 
fore the use of the protective 
feeds mentioned above is prob- 
ably preferable to the mineral ad- 
ditions. 

Magnesium carbonate may be 
the cause of the bone deformity 
in growing poults somewhat sim- 
ilar to the “slipped tendon” con- 
dition. 

A peculiar paralysis involving 
the legs and feet of chicks and 
poults was reported from Cor- 
nell University in 1930. When the 
poults are suffering from this 
trouble, they suddenly lose par- 
tial control of the legs and walk 
or rest upon their hock joints. 
The leg muscles become flabby 
and withered. Sometimes com- 
plete or partial spontaneous re- 
covery is made. The paralyzed 
poults quite often die. The most 
characteristic symptoms of this 
paralytic condition is the curling 
of the toes of the feet inward and 
together. It usually occurs be- 
tween the third and tenth weeks 
of age. The hock joint is normal 
and the trouble is not rachitic in 
its character. This peculiar form 
of paralysis is prevented by a fac- 


tor, vitamin in nature, which is 
present in the vitamin G com- 
plex, occurring in such products 
as dried skim milk, buttermilk, 
dried whey, yeast, and alfalfa leaf 
meal. The trouble is rarely ob- 
served if a mixed protein starter 
is fed, and if the turkey poults 
receive the equivalent of 16 per- 
cent of dried skim milk in the 
vitamin G factor from all the in- 
gredients of the ration for the 
first four weeks, the equivalent 
of 10 percent for the second four 
weeks and 8 percent at eight 
weeks of age. 

A pellagra-like disease some- 
times appears with the “nutri- 
tional” paralysis just described 
or may occur separate from it. It 
is characterized by the cracking 
of the skin on the feet of the 
bird, usually between the toes, - 
and on the pad of the bottom of 
the foot. The condition may de- 
velop to the stage that the feet 
become sore, and affected poults 
lose weight and start to limp. The 
trouble usually may be prevented 
and cured by supplying the “fil- 
trate factor” of vitamin G (B2). 
To prevent this trouble, the ra- 
tions should contain+ products 
such as molasses, milk products, 
dried whey, dried skim milk, 
dried buttermilk, or condensed 
buttermilk, alfalfa products, 
wheat bran and soy bean oil 
meal. 

Polyneuritis (nerve paralysis) 
is sometimes taken for rickets be- 
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cause of the staggering which ac- 
companies this nervous disorder. 
It can, however, be quickly dif- 
ferentiated by the quick recovery 
that poults suffering from a lack 
of the antineuritic vitamin B 
(B-1) make when given such 
feeds as yeast or wheat germ 
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meal. It is not exceptional to ef- 
fect a cure in from 24 to 36 hours. 

The curative factor is also con- 
tained in most grains and grain 
by-products and is usually not 
lacking in the starting or growing 
ration of the poults. 


Poultry Paralysis Eliminated 


Condensed from The Hoosier Farmer 


Thad Macy 


HE Indiana Farm Bureau 

Co-operative Association, 

through its Hatchery De- 
partment, has found a way to 
control and eradicate paralysis in 
chickens. This service is sorely 
needed by the entire poultry in- 
dustry including breeders, hatch- 
erymen and poultry farmers. Par- 
alysis is costing tremendous sums 
each year and is continuing to 
cause increasing losses each year 
in most parts of the United 
States. 

On April 5, 1937, at a meeting 
of representatives of the poultry 
industry of the Middle West 
called at Columbus, Ohio, to dis- 
cuss this disease, the Ohio State 


College distributed a _ bulletin 
showing that the laying flock 
mortality is increasing all over 
the country and gave, among 
many other illustrations, the fact 
that this mortality had increased 
from the normal ten to twelve 
per cent annual rate to twenty- 
six per cent in Ohio commercial 
flocks that have been making re- 
ports. This increase in mortality 
has come about since the advent 
of paralysis. 

They also reported that the 
mortality in flocks belonging to 
various Ohio State institutions 
such as hospitals was averaging 
41%; furthermore, that the lay- 
ing flock mortality on their ex- 
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perimental farm at Wooster, had 
increased from 13% to 60% and 
that the loss in the flock belong- 
ing to the State College at Col- 
umbus, Ohio, had increased from 
21% in 1926 to 41% in 1935. 

Prof. Dakan, in commenting on 
this uncontrolled spread of par- 
alysis, said that the Ohio State 
institutions were changing from 
chickens to Indian Runner Ducks 
for their egg supply, because 
ducks are not susceptible to this 
disease. 

Ten years ago, in 1927, Dr. L. 
P. Doyle, of Purdue University, 
startled and frightened the poul- 
try breeders and hatchery indus- 
try of Indiana by announcing 
that paralysis was caused by 
some sort of infection that was 
transmitted through hatching 
eggs, baby chicks and breeding 
stock, and that the only way to 
get rid of it was to dispose of the 
entire flock, clean up and get a 
new start from a flock that had 
never had this disease. 

His findings were more or less 
ignored by the industry. Breeders 
who had the disease in their 
flocks hesitated to discard their 
flocks; many hatcheries could 
hardly operate and at the same 
time refuse to use eggs from 
flocks showing symptoms, and 
very little was said to the buyers 
of baby chicks as to the precau- 
tions they should take for fear of 
offending the industry. 
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A few breeders had followed 
the advice, but the number was 
so small and the spread of the 
disease was so rapid, that each 
year it was becoming increasingly 
difficult for a poultryman in 
trouble to know where he could 
get a new flock from a breeder 
who had never had paralysis in 
his flock. 

Therefore, our present cooper- 
ative hatchery program was 
started. This plan consisted of 
the establishment of hatcheries 
owned and managed by the buy- 
ers of chicks, and includes a co- 
operative search for flocks that 
do not spread paralysis. 

Chick buyers who are in 
trouble follow the same clean up 
measures which are used to erad- 
icate tuberculosis. The hatchery 
operators keep an accurate record 
of the source of supply of the 
chicks purchased by the buyer, 
and flocks that cause trouble are 
discarded. 

We are now in our fifth hatch- 
ery season on this program, we 
are getting definite, satisfactory 
results. This year we asked our 
flock owners to keep mortality 
records, so that we could have 
some definite figures as to the re- 
duction of laying flock mortality 
in this program. 

This shows that our mortality 
is back to the annual normal ten 
to twelve per cent. 








Community Ice Boxes 


Condensed from Southern Agriculturist 
S. R. Winters 


REEZER lockers in the 

United States have created 

a demand beyond their sup- 
ply. A freezer locker is an indi- 
vidual unit in a cold storage 
plant, which may be used by the 
farmer to preserve his foodstuffs. 
Usually, rows of shelves are di- 
vided into partitions, and slat 
doors are added to these com- 
partments. The refrigeration sec- 
tions, much the same as safety 
deposit boxes in a bank, are or- 
dinarily in two sizes. The rental 
fees range from fifty cents to ap- 
proximately one dollar a month, 
depending upon the capacity of 
the locker, commonly about 
2x2x3 feet. 

The chief merit is its conven- 
ience to the farmer, for keeping 
his provisions from a period of 
abundance to a time of scarcity. 

Community organizations such 
as the Farmers’ Union and the 
National Grange have been 
known to start cooperative lock- 
ers. Often, they help the local 
cold storage plant or meat dealer 
to finance a new system. The out- 
standing cooperative is the meat- 
storage plant inaugurated in the 
the spring of 1936 at Litchfield, 
Minn., by the Land O’Lakes Co- 
operative Creameries, Inc. A sur- 


vey made by the department of 
agricultural engineering of the 
University of Idaho revealed that 
about 52% of the enterprises in 
Idaho are cooperatively owned. 
The cooperative movement na- 
turally depends upon the pressure 
of interested farmers. Almost 
unanimous approval of this 
method of preserving foodstuffs 
has been indicated by the ca- 
pacity business that all present 
locker plants are doing. 

Most commercial companies 
specializing in the freezer locker 
industry started it as a friendly 
accommodation to those custom- 
ers who wanted to put provisions 
into cold storage. Thus, an ice 
company found that it was mak- 
ing as much net profit from its 
locker customer as from its ice 
customer. 

The past three years marks the 
greatest popularity of freezer 
lockers. The system has been 
particularly successful in the 
Northwest, where its usage dates 
back about five years. Only in the 
last two years were lockers in- 
stalled extensively in the central 
states. At the present time, it is 
estimated that there are 1,500 
refrigeration units of this type 
west of the Mississippi. There 
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seems to be a nation-wide devel- 
opment now extending into the 
rest of the states. 

Inquiries coming into the Ani- 
mal Husbandry Division of 
the Agricultural Department in 
Washington, for the most part, 
involve the temperature at which 
the lockers should be maintained. 
As a rule, sharp freezing or the 
temperature at which stored 
foods should be kept, namely at 
zero, is recommended. Ten or 12 
degrees above zero probably will 
be satisfactory, if the lower temp- 
erature is not practical. Eighteen 
or 20 degrees above is considered 
too high, although frequently em- 
ployed. Recommendation for a 
general humidity of around 85% 
is- made. Land O’Lakes locker 
temperature is kept around 6 or 7 
degrees below zero. In most cases 
it is best to secure information 
relative to the particular problem 
at hand, and the Animal Hus- 
bandry Division, and the Bureau 
of Plant Industry of the U. S. 
Department of Agriculture can 
furnish information as to tem- 
perature and humidity for stor- 
ing meats, fruits and vegetables. 

The Bureau of Plant Industry 
of the United States Department 
of Agriculture has prepared a re- 
port on freezing fruits and vege- 
tables. The report is based on ex- 
perimental work conducted in the 
Pacific Northwest. Also, investi- 
gations by the Department of 
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Agriculture have been started at 
the Beltsville, Md., station. 

In the Central states, in the 
South, and in the East where in- 
terest in refrigeration units is be- 
coming increasingly marked, it 
is evident that cooperative organ- 
ization would be advantageous. 
Lockers are being added to meat 
markets, grocery stores, packing 
houses, ice houses, and even to 
feed stores. And there are 
some exclusive locker companies. 
Freezers have become a profit- 
able sideline for many cold stor- 
age concerns. Since the need for 
some method of furnishing unit 
refrigeration to individual farm- 
ers appears so obvious, it is sur- 
prising that the freezer locker did 
not come into existence earlier. 

The experience of a Colorado 
company leads to the conclusion ~ 
that any number of lockers from 
200 up can be made profitable in 
conjunction with an established 
business. But to justify an ex- 
clusive locker plant, approxi- 
mately 1,000 boxes should be 
available. The system is much 
more popular in small towns, 
probably because of the shorter 
distance to the source of the 
product and to the lockers. Be- 
tween 8,000 and 10,000 refrigera- 
tion concerns now established in 
Idaho report that the chief pro- 
duce stored is meat, butter, 
cheese, eggs, fruits, vegetables, 
and game in season. 





Better Foods at Less Cost 





Condensed from Pacific Rural Press 


D. M. Rutherford 


NE of the future develop- 
ments of freezer storage is 
is the construction of home 

freezer units on individual farms, 
as both farmers and manufactur- 
ers are becoming interested in the 
subject. 

The freezing storage locker, 
from the standpoint of the aver- 
age family, has two distinct ad- 
vantages. It is possible to make 
a material saving in food costs 
and to have a greater variety of 
better foods throughout the year. 
The average yearly savings per 
family on food bills will amount 
to as much as one hundred dol- 
lars or more. 

The usual cold storage locker 
plant consists of a meat cutting 
room (if not operated in conjunc- 
tion with a butcher shop), a chill 
room and a large, cork insulated 
locker room which may contain 
any number of lockers. Some of 
the plants may also have a sharp 
freezing room, and perhaps a 
small special sharp freezing cabi- 
net for the handling of fish. 

Animals are slaughtered either 
on the farm or at a convenient 
slaughterhouse and the carcass is 
then hung in the chill room until 


all the body heat has been re- 
moved, or in the case of beef, 
until it has had time to properly 
age — about three weeks. Then 
the meat is cut into suitable sizes 
for use and carefully wrapped in 
impervious paper to prevent dry- 
ing out. The cost of this service 
is ordinarily about one cent per 
pound. 

Some buy meats from the lock- 
er company at wholesale. Meats 
do not improve materially after 
freezing and must be aged prop- 
erly before being placed in the 
freezer. Fish are generally frozen 
and then dipped in near-freezing 
water for the purpose of forming 
a protective coating of ice to 
avoid the possibility of the odor 
being picked up by other foods. 

Research studies upon the ef- 
fect of frozen foods upon health 
made by various investigators on 
many different commodities indi- 
cate generally that the vitamin 
loss as compared to the fresh 
product is not significant, and 
materially less than with most 
other methods of food preserva- 
tion. 

Too much emphasis cannot be 
given to the fact that fresh fruit 
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or vegetables used for freezing 
should be of highest quality and, 
as maturity affects the flavor, the 
stage of maturity should be 
watched and the produce placed 
in storage as soon as possible af- 
ter harvesting. Green or over-ripe 
fruit should not be used because 
they will be flavorless when de- 
frosted. The best stage of matur- 
ity for eating or other use in the 
fresh state is also best for freez- 
ing purposes. It has been learned 
that a sugar solution not only 
improves the product but assists 
in keeping down oxidation by 
completely covering and protect- 
ing the fruit to be frozen. Ordi- 
narily three parts of fruit to one 
part of sugar are used. 

Blanching (partly cooking and 
softening) the vegetable for freez- 
ing is essential as it aids cleans- 
ing and partly saturates the prod- 
uct with water, and produces a 
more brilliant color characteristic 
of the particular product. Blanch- 
ing also stops enzymatic(fermen- 
tation) reactions that cause color 
and decomposition changes. 
Brines are used for most vege- 
tables. However, vegetables such 
as peas can be packed after be- 
ing drained and frozen without 
the salt solution. 

Apparently we have not realized 
the possibilities of storing fruits 
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and vegetables as well as meats. 
Much of the produce which might 
otherwise be wasted can be 
stored and put to good use later. 
Many types of tree- and vine- 
ripened fruits and berries can be 
stored by this means and their 
full flavor retained. 

Fruits so stored are not sealed. 
Glass jars or tin cans may be 
used. Coffee cans or lard pails 
with lids are entirely satisfactory. 
In any case, the container should 
be filled to within about an inch 
of the top, because, as the con- 
tents are frozen, expansion occurs 
and there may be some loss from 
spilling, if not from cracking con- 
tainers. 


Most operators have no trouble 
in renting all the space available, 
which in itself is a pretty good © 
indication that freezing storage 
lockers are meeting a real need. 
By their use a very definite sav- 
ing in costs can be made, and the 
idea of having fresh strawberries, 
fresh peas, asparagus, and corn 
on the cob for Thanksgiving din- 
ner, Christmas dinner, or any 
dinner during the winter appeals 
to all of us, particularly if the 
fruit and vegetables are just as 
fresh as when they come out of 
the garden — and they are, if 
properly prepared for the freez- 
ing storage locker. 





The Ventilation of Dairy Barns 


Condensed from Hoard’s Dairyman 


N order to produce the largest 
quantity of milk with the 
greatest economy, the cow re- 

quires a reasonably warm stable 
in winter. The preferred temper- 
ature is between 45 and 50 de- 
grees, with an allowable variation 
of 10 degrees for extremes in 
weather conditions. A_ tightly 
built and properly insulated 
stable will do this, but the cow 
needs more than this. She needs 
fresh air to supply her with 
oxygen. Unventilated stables not 
only do not supply the cow with 
fresh air, but the stable is liable 
to be damp. The relative humid- 
ity should be about 75 per cent 
and not over 85 per cent. 

A cow inhales approximately 
224 Ibs. of air in 24 hours, or 
about the weight of the feed and 
water she consumes. The air con- 
tains oxygen, which is as neces- 
sary for digestion and assimila- 
tion of feed as it is necessary for 
the burning of fuel. 

In breathing in air the lungs of 
the cow absorb oxygen into the 
blood and the air breathed out 
contains a larger proportion of 
carbon dioxide and more mois- 
ture. In 24 hours a cow will ex- 
hale 12 to 18 lbs. of moisture and 
a somewhat smaller amount of 
carbon dioxide. The constant re- 


breathing of air exhausts the 
oxygen and puts a heavier load 
on the vitality of the cow in secur- 
ing sufficient oxygen to purify her 
blood. The effect of this extra 
load is not often apparent until 
the damage is done. 

The lack of oxygen may re- 
sult in a weakened constitution, 
temporary physical depression, 
fatigue, and in general, less vi- 
tality to resist disease and the 
common ailments. Disease germs 
introduced into the blood are 
destroyed by the oyxgen carried 
from the lungs by the red blood 
corpuscles, hence the importance 
of supplying plenty of oxygen 
by means of ventilation. To ac- 
complish these purposes the air 
flow through the stable may vary 
from 40 to 60 cubic feet per head 
of stock per minute. 

Warm surfaces of the animal’s 
body and the colder air surround- 
ing them cause an upward move- 
ment of air where the animals 
stand. By the same law of nature, 
the exterior walls being colder 
than the air in the room creates 
a movement of air down the outer 
walls, thus setting up a circula- 
tion within the room. 

Besides the movement of air, 
the amount of moisture it con- 
tains is important. The warmer 
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the air, the more moisture it will 
hold. When cold air is brought 
into the barn and warms up, it 
will absorb moisture resulting 
from the breathing of animals 
and the manure. It is one of the 
purposes of ventilation to take 
out this moisture by allowing free 
passage for the foul air. 
Circulation is important, but an 
exchange of foul, moist air for 
fresh air is very necessary. This 
exchange is brought about in a 
gravity system of ventilation by 
applying the laws of nature. 
When the air is heated by the 
cow’s body it expands and due to 
this expansion is forced out of 
the barn if there is an outlet. The 
greater the difference in tempera- 
ture between the inside and out- 
side of the building, the more 
rapid the movement of air up and 
out through the outlet. The move- 
ment of air through the outlet is 
also influenced by the height of 
the outtake and the wind passing 
over the upper end of the flue. 
Intakes that permit back-draft- 
ing reduce the efficiency of more 
ventilating systems than almost 
any other one factor. Back-draft- 
ing through the intakes can be 
largely overcome by having the 
outside openings of the intakes 
near the bottom of the wall, or 
installing intakes with automatic 
dampers that permit the air to 
enter but not leave the barn 
through the intake flues. 
Construction of the barn is also 
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important. If the walls are thin 
or poorly insulated, they radiate 
heat, and this heat cannot be 
used to set up a difference in tem- 
perature that makes the ventilat- 
ing system circulate the air. A 
warm wall and tight doors are 
needed in cold climates if the best 
results are to be secured from 
ventilation and the stable kept 
warm. There are many barns in 
which a well designed ventilating 
system fails to create a proper 
condition because the stable is 
too cold, due to a lack of proper 
insulation and windows and doors 
that are loose and drafty. 

In the colder climates not much 
over 600 cubic feet of air space 
should be allowed per cow, which 
means that the stable height 
should not be more than 8 to 8% 
feet. We would emphasize here 
the building of a warm ceiling, 
with underside of joists sealed 
and spaces between joists closed 
at either end. If the floor of the 
second story is not covered with 
hay, this part should have ad- 
ditional insulation. Hay chutes 
should be kept closed with hinged 
or sliding doors, else they will in- 
terfere with proper operation of 
the ventilation systems. In cold 
climates it is desirable to have 
double glazed sash or storm sash, 
as a single glass radiates heat 
2¥% times as fast as a board one 
inch thick and several times as 
fast as a properly built wall with 
a dead air space. 
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Properly designed metal ven- 
tilators on top of the barn are 
more efficient than the old fash- 
ioned wooden cupolas and pro- 
vide greater protection against 
snow and rain. The throat open- 
ing should be large enough to 
permit the free passage of air 
and at the same time it should 
be so designed as to prevent wind 
blowing down the flue. Not every 
tinsmith knows the correct di- 
mensions and homemade ven- 
tilators are apt to be inefficient. 

The essential features of the 
best type of ventilation system 
for the north temperate zone are 


listed, as follows, by Professor 
F. L. Fairbanks: 


1. One or more insulated, 
warm and air-tight outtake flues 
extending from about twelve 
inches above the floor of the 
stable to a height of two feet 
above the ridge of the barn. 


2. The flue or flues are to be 
placed either in the stable or on 
the outside of the stable and in 
such a location that they are out 
of the way both in the stable and 
in the hay mow. 

3. Numerous small intakes of 
about fifty or sixty square inches 
area each are installed along the 
walls of the stable at the ceiling. 
(One every fifteen feet approxi- 
mately.) 

4. The intakes should be at 
the wall of the stables regardless 
of which way the cows face. 
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5. The intakes should be so 
constructed that the velocity of 
the air entering the stable is de- 
stroyed as it emerges from the 
intake. This may be accomplished 
by directing the incoming air ver- 
tically toward the ceiling or by 
baffles. 


6. The walls, doors, and win- 
dows of the stable should have 
no air leaks through or around 
them. 


7. The walls should be reas- 
onably well insulated to insure 
a warm stable. 


8. The stable should be at 
least half full of stock, and better 
results so far as temperature is 
concerned can be attained when 
the stable is filled to capacity 
with cattle. 


Table I—Flue Areas as Related to 
Number of Cows and Height 
to Ridge of Barn 


Capacity Height in feet from stable 
cows floor to ridge of barn 
Total flue area (sq. in.) 
20 26 30 835 40 465 650 
10 ... 507 426 374 888 331 289 271 
11 ... 668 470 412 872 342 318 298 
12 ... 609 5612 450 406 873 347 325 
13 ... 660 555 487 440 404 376 352 
14 ... 710 597 524 473 435 405 380 
15 ... 761 640 562 507 467 434 407 
16... 812 688 599 541 498 463 434 
17... 868 726 687 574 529 492 460 
18 ... 914 768 674 608 560 520 488 
19 ... 965 810 711 642 591 549 515 


20 ... 1015 854 749 676 622 578 542 














Size of the Outtake 


The size of the outtakes may 
be determined from the accom- 
panying Table I. To use the table, 
select in the left hand column the 
number of cows the stable will 
accommodate, say, 16; follow 
across 16 to column under 30 
which is the nearest value to the 
measured height of the ridge of 
the barn, and find the value 599 
which means that the flue should 
have an area of 599 square inches. 
Now turn to Table II and find in 
column headed “area (sq. in.)” 
the nearest value to 599 which 
is 615; to the right of 615 are the 
values 28 and 24.8 which means 
that a round flue 28 inches in 
diameter or a square flue approxi- 
mately 25 inches square will be 
needed for this barn. This flue 
should extend from a point about 
12 inches above the floor of the 
stable to a height of two feet 
above the ridge of the barn. 
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Table Il—Approximate Diameter of 
Round Flues and Approximate 
Length of Side of Square Flues 


Area 


Sa. in. 

164... 
ae 
202... 
a 
254... 
ere 
S56: .-.. 
$46... 
880... 
416... 
4652. 
491. 
581 . 
672 ... 


Sides Sides 
Diameter of Diameter of 

round square Area round square 
flue flue flue flue 
In. In. Sq. in. In. In. 
14 12.4 615 ... 28 24.8 
15 18.8 660 ... 29 265.7 
16 14.2 707 ... 80 26.6 
17 15.0 754... 31 27.5 
18 15.9 804 ... 82 28.4 
19 16.8 855 ... 88 29.3 
20 17.7 907 ... 84 80.1 
21 18.6 962... 85 81.1 
22 19.6 1017 ... 86 81.9 
28 20.4 #410756 ... 87 82.8 
.. 24 21.8 1188 ... 88 88.7 
-- 25 22.2 1194... 89 84.6 
-- 26 28.0 1256 ...40 865.4 
27 24.0 1820 ... 41 86.4 





Use Well-Bred Legume Bacteria 


Condensed from The Washington Farmer 


S. C. Vandecaveye 
Professor of Soils, State College of Washington 


HEN Beyerinck first suc- 

ceeded in isolating the le- 

gume bacteria in 1888, an 
important advance was made in 
agriculture. The fact that these 
microbes can fix air nitrogen in a 
form that is utilizable by the le- 
gumes on whose roots they grow 
was definitely established and the 
then generally existing fear that 
with the disappearance of the 
visible supplies of nitrogen salts 
the earth’s population would 
gradually disappear was defi- 
nitely dispelled. 

Although the discovery of the 
legume nodule bacteria explained 
the reason for the long observed 
fact that “legumes improve the 
soil,” it also led to a certain false 
sense of security in that the par- 
ticular nature of this alleged soil 
improvement was not always 
properly evaluated. Legume crops 
will increase the supplies of or- 
ganic residue and nitrogen in the 
soil if the plants are well nodu- 
lated and the entire crop, or at 
least a part of it, is returned to 
the soil. Nitrogen, however, is 
only one of the nutrient elements 
that are essential for the growth 


of legumes or any other plant. 
While a well-nodulated legume 
crop may obtain a large part of 
its required nitrogen from the 
supply in the air, whereas non- 
legume crops must get theirs from 
the supply in the soil, legumes, 
like the other crops, draw heavily 
upon the supplies of the mineral 
elements in the soil, particularly 
the elements phosphorus, potas- 
sium and calcium. If the legume 
crop is harvested and removed 
from the field, these mineral nu- 
trients go with it and deplete the 
supply in the soil, but when the 
crop is returned to the soil, 
wholly or in part, corresponding 
amounts of its mineral elements 
are returned with it. Obviously 
the supply of mineral nutrients 
in the soil is not increased there- 
by; it is merely translocated and 
changed in form until the crop 
residue containing it is mineral- 
ized by decomposition. A prac- 
tical example of the mineral nu- 
trient requirements of a legumin- 
ous and a non-leguminous crop 
will illustrate the importance of 
a good supply of mineral nutri- 
ents in the soil. 


Reprinted by permission from The Washington Farmer, Spokane, Wash. 
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The mineral requirements of a 
35-bushel crop of wheat are ap- 
proximately 27 pounds of phos- 
phorus, 38 pounds of potassium 
and 28 pounds of calcium, where- 
as the requirements of a three- 
ton crop of alfalfa hay are about 
30 pounds of phosphorus, 126 
pounds of potassium and 112 
pounds of calcium. In a general 
way this comparison holds for 
other cereal and legume crops. 
Thus, repeated removals of high- 
yielding legume crops can be ex- 
pected to deplete the available 
supply of mineral nutrients in 
the soil more rapidly and to a 
greater extent than equally re- 
peated removals of high-yielding 
cereal crops. 

The primary benefit from le- 
gumes is the conservation or in- 
crease of the nitrogen supply in 
the soil and the addition of or- 
ganic residues if the entire crop 
or part of it is returned to the 
soil, Secondary benefits may be 
expected also. Deep-rooted le- 
gumes, such as alfalfa or sweet 
clover, for example, are capable 
of drawing some of their mineral 
requirements from the subsoil. 
These mineral elements are trans- 
ported to the top growth which 
upon being plowed under will 
leave them in the surface soil 
where they become available for 
succeeding shallow-rooted crops. 
The mechanical action of the 
roots of these legumes may also 
improve the structure of the soil, 
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especially of clayey soil. While 
this improvement in soil struc- 
ture by itself does not add to the 
fertility of the soil, it results in 
greater production and renders 
the soil less susceptible to ero- 
sion by increasing its permeabil- 
ity to water. 

To derive the greatest benefit 
from legume crops both in point 
of high yield production and in 
point of replenishing the nitrogen 
and organic matter supplies in 
the soil the following factors must 
receive careful consideration: 

Remember that legumes draw 
heavily upon the _ essential 
mineral nutrients. If the supply 
of available mineral nutrients is 
inadequate, soil management 
practices which tend to liberate 
sufficient quantities of the un- 
available supply should be fol- 
lowed, or in case the total supply 
is insufficient, it should be sup- 
plemented by additions of farm 
manure or mineral fertilizers, or 
a combination of both, to the 
soil. 

While legume crops have the 
faculty of utilizing air nitrogen 
and of enriching the soil with 
available nitrogen, they can not 
properly function in these capaci- 
ties unless the roots of the plants 
are well nodulated and all or part 
of the crop is returned to the soil. 

Legume crops belong to differ- 
ent physiological groups and each 
group requires a special kind of 
nodule bacteria. Nodule bacteria 
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that are well adapted for alfalfa 
roots, for example, will not grow 
on pea roots. Since the intimate 
partnership existing between the 
nodule bacteria and the legume 
plants is essential for the utiliza- 
tion of atmospheric nitrogen, the 
presence of the proper kind of 
nodule bacteria in the soil at the 
time the crop is planted is im- 
perative. The proper kinds of 
nodule bacteria are easily intro- 
duced into the soil by means of 
inoculation of the seed with lab- 
oratory cultures at planting time. 

The nodule bacteria are not 
universally present in all soils. 
Furthermore, the natural habi- 
tat of nodule bacteria is the roots 
of the host plant; so unless the 
soil is exceptionally well suited 
for the growth of these microbes, 
they will die soon after the host 
plant is removed from the soil. 
To make sure of having well- 
nodulated legume crops, seed in- 
oculation should be practiced 
wherever a particular legume 
crop is grown for the first time 
in a field or whenever it has not 
occupied the field for several 
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years. Since bacterial life in gen- 
eral is delicate and is readily 
damaged or even killed by heat 
or drought, only fresh, vigorous 
cultures should be used for in- 
oculation and these cultures 
should be mixed thoroughly with 
the seed under moist conditions 
the same day it is planted. 

In recent years it has been 
found that different strains of the 
same species of legume bacteria 
vary in their capacity to fix air 
nitrogen as well as in their ability 
to produce nodules on the roots. 
A soil may be well supplied with 
legume bacteria that will produce 
an abundance of nodules on the 
roots of the host plants but are 
incapable of fixing appreciable 
quantities of air nitrogen. 

Careful breeding counts in 
dealing with legume bacteria. 
Therefore, only well-bred, effi- 
cient strains of legume bacteria 
should be used for seed inocula- 
tion and these should be used 
whenever there is suspicion that 
the soil is not properly inoculated 
or does not harbor efficient 
strains of these microbes. 


























Sweet Potato Starch 


Condensed from Farm and Ranch 


S. R. Winters 


HE sweet potato is sprout- 

ing to new heights with dis- 

covery of a starch-produc- 
tion industry in the South. The 
lowly tuber, long regarded merely 
as a common table vegetable, is 
now being haloed by the planter 
as a bright-hope-of-the-future 
commodity. After three years of 
chemical research and commercial 
starch production, Department of 
Agriculture reports from the trial 
plant at” Laurel, Mississippi, 
hearten the vegetable grower with 
news of a fine grade domestic 
starch, which can be used in cot- 
ton mills, adhesive factories, com- 
mercial laundries, and indirect- 
ly for manufacture of postage 
stamps. 

Moreover, of the 1,000,000,000 
pounds of starch utilized annual- 
ly in this country, one-quarter of 
this must be imported to fill the 
national demand. Sweet potato 
starch, therefore, is destined to 
supplement our domestic cereal 
starch production without offer- 
ing competition. 

Senator Pat Harrison deserves 
a share of the credit for introduc- 
ing the promising new farm in- 
dustry. About fourteen years 


back, the Mississippi Senator, in 
an attempt to introduce new 
farm markets for planters in the 
Mississippi Gulf Coast region, in 
the heart of the sweet potato belt, 
learned about the possibilities of 
sweet potato starch. Pointing out 
the benefits to be gained if a 
productcomparable to the cassava 
starch we now import were to be 
produced from home-grown sweet 
potatoes, Senator Harrison in- 
terested the Bureau of Chemistry 
and Soils of the Department of 
Agriculture in experimentation ° 
with the tuber. 

The idea of sweet potato starch 
production did not originate in 
the United States. For many 
years Japan has grown this vege- 
table for starch-making and 
has marketed approximately 
40,000,000 pounds of sweet po- 
tato starch annually. The Jap- 
anese, however, have made slight 
effort to eliminate the natural 
yellow color of the plant. Amer- 
ican industry prefers white 
starch. After years of painstak- 
ing research, laboratory experts 
of the Bureau of Chemistry and 
Soils, who had been manufactur- 
ing starch from culls, cuts, and 


Reprinted by permission from Farm and Ranch, Dallas, Texas 
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other unmarketable potatoes, suc- 
cessfully applied a chemical pro- 
cess which achieved an unusually 
high quality product of a beauti- 
ful white color. 

In the spring of 1934, the Fed- 
eral Emergency Relief Admin- 
istration, favorably impressed 
with the findings of the Bureau 
of Chemistry and Soils, allotted 
$150,000 for constructing, equip- 
ping, and operating the plant 
in Laurel, Mississippi. The fac- 
tory, originally run by emergency 
relief workers, has since been 
deeded to the Mississippi Ag- 
ricultural Experiment Station 
which has leased it to an inde- 
pendent co-operative organization 
of farmers. 

Remarkable success has been 
attained in the three seasons dur- 
ing which the Laurel plant has 
operated. Figures recently pub- 
lished by Dr. Henry G. Knight, 
chief of the Bureau of Chemistry 
and Soils, reveal the progress 
made by the Mississippi co-op- 
erative. In 1934, 140,000 pounds 
of starch were manufactured 
from sweet potatoes grown at 
Laurel, at an estimated cost of 
13 cents a pound. By 1935, 
250,000 pounds were produced, 
at the lowered figure of 10 cents 
a pound. Last year the results at 
Laurel were spectacular. Sensa- 
tional success was attained when 
the plant produced 420,000 
pounds during the year at the 
phenomenally lowered figure of 
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3 cents a pound. Cassava starch 
has been imported duty free into 
this country at 234 cents per 
pound. It is anticipated that do- 
mestic sweet potato starch pro- 
duction will be sufficiently low- 
ered in price within the near fu- 
ture to compete with foreign mar- 
kets. We can, therefore, safely 
assume that the South is on the 
eve of evolving another farm in- 
dustry. 

The new sweet potato starch 
has been satisfactorily used on a 
commercial basis in cotton mills, 
adhesive factories, and laundries. 
The dextrin made therefrom is 
the only domestic starch product 
meeting government  specifica- 
tions for postage stamp, label, 
and envelope adhesives. Largecot- 
ton mills use tons of it annually. 
Department of Agriculture re- 
ports state that more than half 
of last year’s production, approx- 
imating a half-million pounds, 
was sold to one large cotton mill. 
The Laurel plant, incidentally, 
netted the co-operative farm or- 
ganization last year an operating 
profit of several thousand dollars. 

This new commodity was first 
tried in textile mills, being used 
extensively for “sizing” or pro- 
cessing of yarns. One sheeting 
and bag goods company, which 
normally used two tons of starch 
weekly, reported gratifying re- 
sults with sweet potato starch. 
The mill worked a comparison 
test for four weeks. Twenty-four 
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looms used warp yarns sized with 
the starch the mill had been ac- 
customed to purchase. The same 
number of looms utilized mate- 
rials sized with sweet potato 
starch. The latter proved super- 
ior, inasmuch as there were 244 
less “stops” on looms utilizing the 
product. Stops are setbacks to 
production and mill owners are 
always eager to eliminate them. 

The profit a farmer can realize 
in the new industry is dependent 
largely upon crop yield and po- 
tato-starch content. The more 
productive farms have been able 
to realize $25 to $30 an acre on 
sweet potatoes grown for starch- 
making. The plant, cultivated on 
more than half the farms below 
the Mason-Dixon line, is one of 
the most important vegetables 
grown in the South. 

The country’s annual sweet 
potato production averages 
75,000,000 bushels a year, the 
states of North Carolina, Mis- 
sissippi, Alabama, Georgia, Lou- 
isiana, and Tennessee being the 
leading producers. Recent trial 
tests made at the Laurel plant 
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show that the Mississippi Blue 
Stem Triumph, Wennop (from 
Australia), and Pierson varieties 
are best from the standpoint of 
the acreage yield and starch con- 
tent. An added source of profit to 
the grower is gained by sale of 
by-product pulp produced when 
the starch is made. This pulp has 
high feeding value for livestock. 

The Laurel, Mississippi, plant 
is the only one of its kind equip- 
ped for the manufacture of sweet 
potato starch. The plant has a 
capacity for 200,000 bushels of 
tubers and 2,000,000 pounds of 
starch per 100-day season. The 
aid of fifty-two men, working in 
three 8-hour shifts, is required to 
operate the establishment. It is 
obvious that this plant will never 
be capable of producing the 
quantity of starch now being im- 
ported into this country. When 
the industry has become estab- 
lished, it is estimated that ap- 
proximately 150 plants, involv- 
ing a financial outlay of between 
$75,000 and $100,000 each will 
have to be maintained to satisfy 
the domestic starch demand. 








Just What Is Vermin 


Condensed from Pennsylvania Game News 


F. T. Trembley 
Lehigh University 


dictionary definition of ver- 

min is “Any noxious or 

disgusting animals such as 
rats, mice, weasels, lice, bedbugs, 
etc.” Such a definition was with- 
out doubt made to apply to those 
animals which were directly “nox- 
ious and disgusting” to man at a 
time when such animals were 
much more of a problem in and 
around the habitations of man 
than they are now. 

Lately a somewhat different 
idea of “vermin” has come into 
common use. This may be ex- 
pressed with reasonable accuracy 
as “any animal that preys upon 
other animals of greater worth to 
man.” This definition has come 
to include the birds of prey, fish 
eating birds, rats, mice, skunks, 
weasels, opossums, raccoons, 
wildcats, foxes, groundhogs, all 
the snakes and a few fish, such 
as the carp, garpike and some- 
times the common sucker. 

Skunks, opossums, raccoons 
and foxes have in some states 
been removed from the vermin 
list since their direct value to 
man as fur-bearers and for sport 
greatly exceeds the harm they 


are supposed to do. Sportsmen 
and farmers alike have made the 
lives of the “vermin” animals a 
perilous adventure from begin- 
ning to end. 

After long continued study by 
zoologists, the conclusion is be- 
coming very evident that the net 
result of this persecution is 
slowly accomplishing exactly the 
opposite of that which it is in- 
tended to accomplish. Nature has 
been found to be exceedingly 
complex and the more it is stud- 
ied the more the student respects 
the complexities and the less he 
is inclined to tamper with them. 
It is to the field naturalist with 
his biological training as a back- 
ground and his great experience 
in the observation of wildlife that 
we should look for a comprehen- 
sive, reasonable and up-to-date 
wildlife policy. 

Without exception field natur- 
alists and zoologists state very 
definitely that vermin extermin- 
ation is being carried altogether 
too far. Anyone who has any- 
thing at all to do with our out- 
doors should learn that the fact 
that an animal eats a game bird, 


Reprinted by permission from Pennsylvania Game News, Pittsburgh, Pa. 





74 








en ee ee ee es 








1937 WHAT IS VERMIN? 75 


songbird, bird’s egg or a toad or 
fish does not necessarily condemn 
that animal. 

The question should immedi- 
ately be asked, “What else does 
it eat and in what percentages?” 
The answer to this question does 
not determine the status of a 
species, but it is a start which 
few hunters have made. The ig- 
norance of the real meaning of 
“balance of nature” and the 
widespread slaughter of preda- 
tory animals that is going on 
now is bound to have serious re- 
percussions in the game popula- 
tion, in agriculture and forestry, 
and on wildlife in general. 

Let us examine some of the 
conclusions of our field zoologists. 
In the first place the population 
of predators in a natural set up 
is very definitely regulated by 
the population of the animals on 
which they prey. When preda- 
tors become too numerous in any 
area, or when their prey becomes 
scarce, these predators move to a 
new area. This natural balance is 
broken, however, in the case of 
those predators, such as the 
house cat and barn rat, which 
feed most of the time on the food 
supplied by man and make raids 
into the field occasionally. These 
predators are heartily condemned 
by all naturalists and our wild- 
life would be better off if they 
were entirely exterminated. 

Our native predators seldom 
become too numerous in any 


area. Did anyone ever find a 
half-starved predator? The fact 
that almost without exception 
they are sleek and well fed is 
very good evidence that there are 
not too many of them. Any over- 
abundance moves out of the area 
or is weakened and very soon 
killed by other predators. 

Our native predators without 
exception destroy a large number 
of animals considered harmful 
from the viewpoint of man along 
with the beneficial. Thus none of 
them is all bad. Reliable studies of 
the percentages of different kinds 
of foods taken have been made 


for only a few of them. We know 


fairly well what the different 
kinds of birds of prey eat. We 
know very little about the food 
habits of the rest of our predatory | 
animals. Also food habits of a 

species may vary widely in dif- 
ferent localities. The common 
crow is a beneficial bird in well 
wooded regions. He never be- 
comes too abundant in such re- 
gions and being a native species 


‘fits perfectly into his environ- 


ment. It is only where man has 
stripped off the forest and given 
the crow a big advantage that 
he really becomes a pest. 

We have in the eastern United 
States a large and varicd fauna 
of small, native mammals, the 
various species of wood and field 
mice, wood rats, shrews, chip- 
munks, red squirrels, and others. 
These are the most prolific of our 
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warm blooded animals. Where 
there is still a reasonable balance 
of nature left these small mam- 
mals do not do any great harm. 
But once the predator check is 
removed their increase will be 
very detrimental to agriculture, 
forestry and especially bird life. 
At the present time the State of 
Michigan is considering the im- 
portation of predators to control 
the red squirrel. Several hawks, 
weasels, foxes, wildcats and the 
larger snakes prey upon red 
squirrels. Red squirrels are very 
destructive to bird life. The 
proper control of insects depends 
upon birds. Due to the ignorant 
killing of predators, a series of 
changes has occurred which has 
upset the balance of nature in 
forests much to the disadvantage 
of the forests. The growing of 
healthy trees and the shooting 
of hawks seems quite unrelated 
but they are very definitely re- 
lated as is all the rest of nature. 

Recently I stumbled onto what 
seems to be a similar case in Pike 
County, Pennsylvania. I was 
talking about the Pike County 
wildlife with a keenly observant 
fire warden, a man who has spent 
nearly all of his long and vigor- 
ous life in the Pike County for- 
ests. In discussing his work he 
made the statement that with all 
our improved methods of forestry, 
fire control, etc., his strip of for- 
est is going backward every year. 

The statement seemed to have 
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a great deal of significance and 
I went back through that forest 
to see just what he meant. He is 
very definitely right. It is a sorry 
looking forest. Insect life abounds 
in it and the trees are riddled 
with borers and the leaves are in 
tatters from leaf eaters. Scarcely 
a tree that does not have a dis- 
play of galls and other patho- 
logical growths. 

It is easy to explain the sorry 
plight of the trees but the cause 
of the superabundance of destruc- 
tive insects is not so apparent. 
For my own part I am very in- 
clined to think that it is the lack 
of rattlesnakes, strange as it may 
seem. This region used to harbor 
literally thousands of rattlers. I 
have kept rattlers in captivity for 
years and have found them to be 
rodent eaters supreme. I have 
never had a rattler eat anything 
else except rats, mice, young rab- 
bits and squirrels. There are still 
rattlers in this region but their 
numbers are nothing as compared 
to twenty or even ten years ago. 
This must mean a great increase 
in rodents and a consequent de- 
crease in bird life, although it is 
not to be taken as a proven truth. 
It will have to remain a reason- 
able but unproven thesis until 
someone does some real scientific 
work on the subject. 

There is another relation be- 
tween predators and the animals 
on which they prey which is usu- 
ally overlooked. The reason why 
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our present day game birds are 
the fast flying, wise creatures 
they are is because their ances- 
tors for hundreds of thousands of 
years back had to be wise and 
fast flying or be killed by the 
predators of their time. All the 
weaklings were weeded out. 

We now know very definitely 
that in any species of plant or 
animal hereditary weaknesses 
crop out from time to time. In 
nature these weaknesses always 
disappear since any individual 
harboring them is killed by some 
predator and thereby its line of 
descent cut off. This is an un- 
changeable law of nature just as 
old as life itself. Man has nothing 
to put in place of it. 

The extermination of predators 
means the slow but sure degra- 
dation of the species on which 
they prey. Sportsmen in their 
hunting accomplished quite the 
opposite of this law. Where is the 
man that is not proud of getting 
the biggest buck or cock pheas- 
ant or the biggest fish? Really, 
every gunner who believes in 
killing predators should spend his 
hunting hours killing runts so as 
to partially take the place of the 
vermin he kills. 

Contagious diseases (caused 
by micro-organisms) are con- 
trolled in the same way in nature. 
Any animal that catches some 
disease soon becomes weakened 
and falls easy prey to a predator. 
One of the best examples of this 
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is the disease called tularaemia 
among rabbits. It is one of the 
most highly contagious diseases 
known. Apparently it is always 
fatal among rabbits. Man is sus- 
ceptible to the disease and it is 
about 17% fatal in humans. 
Since it is so highly contagious it 
would seem that most of our 
rabbits would be wiped out by 
it in a short time. Doubtless they 
would be if it were not for hawks, 
owls, foxes, etc., ready at any 
time to do away with any weak- 
ened individual and thereby stop 
further spread of the disease. In 
1924 some 22,000 deer had to be 
killed in California to prevent 
further spread of the foot and 
mouth disease. This would not 
have been necessary if a normal 
population of wolves, coyotes and 
mountain lions had been present 
in the region inhabited by that 
deer herd. 

We have one predator in the 
United States which now causes a 
direct, annual, economic loss to 
man of two hundred million dol- 
lars. This is the barn rat and it 
is on the increase. Until the pres- 
ent this unmitigated pest has 
been confined to cities and towns 
and around farm buildings. The 
reason he has not invaded our 
woods and fields is not because 
he cannot adapt himself to such 
conditions; next to man he is the 
most adaptable animal in the 
world. The only thing which has 
kept our woods and fields com- 
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paratively free from rats is the 
population of native predators. 
If the rat ever does invade our 
open country due to the lack of 
these predators, we will wish the 
sky to be full of hawks and owls 
and a weasel or fox to be behind 
every bush. He is omnivorous. 
He can live almost anywhere be- 
tween the Arctic and Antarctic on 
the ground, under the ground, in 
trees, or can take to the water 
and become fully as aquatic as 
a muskrat. He is one of the most 
prolific of all mammals. His cun- 
ning often is astounding. Whole 
shelves of books have been writ- 
ten about him as a carrier of 
pestilence. Just what protection 
would our small game have 
against such an animal if it were 
not for our so-called vermin? 
Would it not be better to play 
safe and leave a normal popula- 
tion of predators where they 
belong? The barn rat is one of 
the reasons for the actual breed- 
ing of owls in captivity and then 
turning them loose in Germany. 

Such are some of the reasons 
why naturalists are very much 
opposed to our present ideas of 
vermin control. It is time for a 
new definition of vermin, a defi- 
nition which will give the idea of 
a vermin animal as an animal 
out of place, about the same as 
a weed among plants. Such ani- 
mals are the only ones that merit 
any great persecution. The barn 
rat, and even the half starved, 


half wild house cat (English 
sparrow and starling), are very 
definitely such animals. (They 
are very much out of place. They 
do not even belong in this country. 

Crows may be considered out 
of place when they are present in 
hundreds of thousands as they 
are in some areas. A groundhog 
that lives in the middle of a well 
cared for hayfield may be con- 
sidered out of place, but not the 
groundhog that lives in a ravine 
in the woods. A heron or king- 
fisher is out of place at a trout 
hatchery but he is not out of 
place along a lake shore or a 
woodland stream. The control of 
such animals should be confined 
to the places where they seriously 
conflict with the works of man 
and then the control should be 
limited and never equal exterm- 
ination. 

Without any doubt our so- 
called vermin control campaigns 
have done an enormous amount 
of damage to wildlife in general. 
Very few of the participants 
know the names of more than 
half of the animals they kill to 
say nothing of their food habits. 
Enormous numbers of beneficial 
hawks and owls, small mammals 
and snakes are killed needlessly, 
much to the detriment of the 
farmer, forester and the species 
themselves. I have yet to see one 
good scientific report of any 
benefits to game having occurred 
from a vermin campaign. 
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At one time farmers used to 
shoot any hawk or owl that be- 
came too fond of the taste of 
chicken. He did not pay much 
attention to the others. Each year 
thousands of hawks are slaught- 
ered by pump guns along their 
migration routes. This practice is 
particularly vicious since the 
great majority of hawks shot are 
of the distinctly beneficial species. 
The fast flying bird-killing hawks 
are much more difficult targets 
than the slow rodent-killing spe- 
cies. From bird censuses taken 
along migration routes it be- 
comes clearly evident what is 
happening. The cooper’s hawk 
and sharpshin are holding their 
own in numbers and all the 
others are decreasing alarmingly. 
These two are the only really 
destructive hawks which we have 
in any numbers in Pennsylvania. 
The goshawk is, of course, the 
game killer par excellence. It is 
of interest to note that one of 
the regions of the North Ameri- 
can continent best supplied with 
grouse also has the greatest sup- 
ply of goshawks. This region is 
Nova Séotia. The two seem to 
get along very well together. The 
other two bird-killing hawks, the 
duck hawk and falcon, are be- 
coming very rare and the few 
that remain should be protected 
by all means. 

Fish eating animals have taken 
a great amount of persecution 
and in general they are a very 
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inoffensive lot. They do eat fish 
but most of them are such 
fish as suckers and minnows. 
Since man is removing game fish 
all the time this is probably a 
service to better fishing rather 
than a dis-service. Remember 
that suckers and minnows do eat 
spawn of game fish, and fishing 
in a body of water can be ruined 
by an overabundance of these. 
The killing of a beautiful mer- 
ganser duck because it eats fish 
would be ridiculous if it were not 
so sad. No one as yet has pro- 
duced any evidence that the ex- 
termination of water snakes in a 
body of water helps fishing one 
little bit. 

Our snakes without any doubt 
have taken the worst beating of 
all. For some strange reason it 
is considered quite a feat for a~ 
150-pound man to beat a three- 
pound blacksnake into a bloody 
mess with a four-foot club. And 
there is certainly no reason for 
this persecution. We know too 
little about their food habits to 
form any conclusions at present. 
We only know that the larger 
species eat some birds’ eggs and 
young birds and a large number 
of rodents. They eat birds’ eggs 
only during the nesting season 
but they eat rodents all summer 
long. 

If we turn our energies from 
destruction to construction, re- 
sults are bound to follow. 


Test All Classes of Livestock 





New Type Association Formed in Fillmore County, Minn. 


Condensed from The Farmer 


H. R. Searles 


N entirely new type of farm 
record organization got 
under way in Fillmore 

County, Minn., on April 1 where 
50 farmers and breeders organ- 
ized to secure complete records 
on all classes of livestock. 

The new association will oper- 
ate very much as the cow testing 
associations are doing on dairy 
cattle. In fact, regular cow testing 
records are a part of the record to 
be obtained. In summary, here 
is the livestock information which 
the members will secure: 

1. Production, income and feed 
cost for each cow. 

2. Quantity of feed fed and the 
cost for each class of livestock, 
such as per 100 pounds of pork, 
per hen, per ewe, etc. 

3. Comparison of sows by 
weight per litter at 60 days. 

4. Breeding records to assist in 
the selection of breeding stock. 

5. Various production records, 
such as the eggs per hen, pigs per 
litter, percentage of lamb crop, 
pounds of lamb per ewe, wool per 
fleece, etc. 

6. Quantity and value of sales 


of each class of livestock and 
livestock products. 

The association was organized 
under the direction of County 
Agent Thompson, and Duane 
Long, of Bagley, has been em- 
ployed as a full-time fieldman for 
this year. 

All of the members will have 
complete enterprise records on 
each class of livestock. Sales, feed 
required, cost, individual records, 
like sow testing and beef from in- 
dividual cows, etc., will be kept. 

The fieldman will spend one 
day every other month at each 
farm. On this visit the fieldman 
will weigh and test the milk from 
each cow for the C. T. A. record; 
he will check the records of the 
feed fed during the period to each 
class of livestock, sales and pur- 
chases of livestock and feed and 
other records that the member is 
keeping. He will arrange with the 
member for birth identification, 
such as ear tagging cattle and 


ear marking litters and such ac- ° 


tivities as weighing litters at 60 
days. He will discuss with the 
member the keeping of the var- 


Reprinted by permission from The Farmer, St. Paul, Minn. 
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ious records and any summaries 
or results that may be available 
at that time. 

The Agricultural Extension Di- 
vision hopes to organize another 
one later in the year. Minnesota 
can well be proud of these for- 
ward looking livestock men in 
Fillmore County who are chart- 
ing a new development in live- 
stock development that should 
improve livestock incomes. As 
time goes on, they may have the 
satisfaction of starting, in the 
United States, a movement that 
will prove of tremendous value 
to livestock men everywhere. 

With the newer knowledge of 
breeding that is becoming avail- 
able, individual production infor- 
mation has assumed a new and 
much more important role in 
guiding breeding operations. 
Enough sow testing has been 
done to prove its value to the hog 
producers. Not only will some 
sows produce larger litters but 
some of them will wean much 
larger pigs at 60 days than 
others. These same large pigs 
at weaning time will stay ahead 
of the others right up to market 
time. This ability to farrow large 
litters of fast growing pigs is in- 
herited, but we have had no 
method of record keeping that 
would allow for selection on a 
production basis. 

Cost account figures in south- 
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ern Minnesota show that some 
farms produced pork for 300 
pounds of grain for each 100 
pounds of pork and other farms 
needed over 600 pounds of grain 
to produce 100 pounds. The big 
litters and the fast gaining hogs 
were all in the first group. There- 
fore, sow testing is a part of the 
record that will be kept by the 
hog men in the Association. In 
the future it may well be, that 
the boar buyer will be asking his 
breeder for a production pedigree. 

The Experiment Station has 
demonstrated that there is a tre- 
mendous difference in the rate of 
gain of individual steers and that 
the fast gaining steer makes his 
gains on less feed and at a lower 
cost than the slow gainer. They 
have demonstrated further that 
cheap gainers cannot be picked 
in advance by observation or 
judging. The breeders of dual- 
purpose cattle in the C. T. A. find 
themselves with only half of the 
picture when they have only but- 
terfat records to guide them as 
they are also interested in the 
beef produced by that cow during 
the year. Putting the two together 
will, they believe, give them a 
more complete picture of the 
breeding ability of their cows 
and the bulls that they are using. 
From such records they hope will 
come a sounder breeding pro- 
gram on their farms. 


Carotin Makes Milk Color 





Condensed from New Jersey Farm and Garden 


H. H. Tucker 


HE consumer has been edu- 

cated to the point where he 

judges the quality of milk by 
its color and the depth of its 
cream line. The depth of cream 
line is, to a certain extent, an in- 
dication of the fat content of the 
milk. This :may vary, however, 
with milks of the same fat per- 
centage, depending upon the in- 
dividual animals producing this 
milk, various methods of hand- 
ling, and storage conditions. 

The problem of increasing color 
and controlling it to the degree 
preferred by the market is of 
great significance to the breeder 
of cattle and the producer of 
milk. It has been rightly conceded 
that the Guernsey cow has the 
advantage over other cattle in the 
production of this yellow-colored 
milk. There are times in the year 
when it would be desirable that 
even this product be improved in 
this regard to meet some con- 
sumer demand. 

It has been found that the 
carotin in milk is responsible for 
the yellow color. Carotin, besides 
giving the yellow color to milk, 
has been found to be pro-Vitamin 
A which can be broken down in 
the body to two molecules of 


Vitamin A and used as such. 
More recent work has indicated 
that there may be a distinct re- 
lationship between carotin or 
Vitamin A content in milk and 
the flavor of that milk. 

It is possible to obtain milk 
with an increased color by the 
use of feeds high in carotin or by 
selecting and breeding cattle 
which are known to produce milk 
of high color. Carotin, secreted in 
the milk, comes from the carotin 
present in the feed consumed by 
the cow. It is either passed on 
immediately to the milk or stored 
in the body for later use. The 
quantity of carotin in the feed is, 
therefore, an important factor in 
controlling the color of milk. 

Carotin is usually present 
along with green coloring mater- 
ial in plants and is concealed by 
this green color. It is found in 
abundance in fresh, green feeds 
and in carrots which are some- 
times used as a cow-feed primar- 
ily to increase color. The presence 
of carotin in fresh, lush, green 
pasture and its effect on milk 
color are well illustrated when 
the herds are first turned to pas- 
ture in the spring. 

Corn silage made from yellow 


Reprinted by permission from N. J. Farm and Garden, Sea Isle City, N. J. 





82 











nln ts Deane ean. Bil 


seat tah Ba thie A Se: 





1937 CAROTIN MAKES MILK COLOR 


corn has been found to contain 
materially more carotin than sil- 
age made from the white varieties 
of corn. Hays which have been 
cut while still green and artifici- 
ally dehydrated have been found 
to retain their carotin content 
much more than hays which have 
been field-cured. Should it hap- 
pen to rain on these field-cured 
hays during the curing process, a 
further loss of carotin, as well as 
other nutrients, is encountered by 
leaching and bleaching. There is 
a further loss of carotin in hays 
during storage, depending upon 
the length of time and the condi- 
tions of storage. It has been 
found that as much as fifty per- 
cent of the carotin in dried hays 
is lost in six months. There is a 
greater loss of this carotin dur- 
ing the summer months. High 
moisture content with consequent 
heating further accelerates this 
loss. Beet pulp is extremely low 
in carotin. We, therefore, would 
naturally expect the reserve caro- 
tin stored in the body to become 
depleted after the animal has 
been fed on feeds low in carotin 
for some time. This is exactly the 
result, and we find the lowest 
milk color at the last of the win- 
ter feeding period when the cows 
have been fed beet pulp, field- 
cured hay that has been bleached 
during harvesting and stored for 
a number of months, and other 
low carotin feeds. 

Feeding trials carried on at the 
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New Jersey Experiment Station 
indicate that at least six weeks 
are required to deplete an animal 
of the carotin stored in the body 
fats to a point where the milk 
produced by this animal is at its 
minimum of color. At the end of 
this time a low has been reached, 
and the color of the milk pro- 
duced will practically remain at 
this level unless feeds higher in 
carotin are fed, in which case the 
milk color will increase. These 
trials further showed that when 
an animal is turned to lush, 
green pasture or fed on carrots so 
that an abundance of carotin has 
been supplied, ten days are re- 
quired for the animal to reach the 
peak of her color production. 
While animals are continued on 
this feed high in carotin, a supply — 
is stored in the body fat. The re- 
serve supply is then.drawn upon 
during periods when there is a 
shortage of carotin in the feeds. 
To have an abundance of carotin 
in feeds it is essential that feeds 
be produced which are high in 
carotin, and harvested and stored 
so as to preserve this factor. 
The feed storage problem is be- 
ing attacked from several angles. 
The New Jersey Experiment Sta- 
tion has been trying to help solve 
this problem with dehydrated 
hay, fertilized pastures and hay 
lands, and molasses grass silage. 
Others are working with acid 
silage and other methods of feed 
storage. Preliminary trials indi- 











84 THE FARMERS DIGEST 


cate that molasses grass silage 
will be beneficial in this regard 
and also in supplying a palatable 
feed which will be satisfactory for 
good milk production. Feeding 
trials are now under way to de- 
termine the relative value of mo- 
lasses grass silage as compared 
with corn silage, with hay, and 
with both corn silage and hay. 
Other feeding trials haveshown 
no improvement in milk color 
when as much as five ounces of 
a commercial carotin concentrate 
were fed daily per cow. The cost 
of this material made such a 
method of feeding impractical, 
and the results further indicate 
that carotin must be supplied 
generously in the feeds to give a 
definite increase in milk color. 
All cows are not equally effi- 
cient in the utilization of carotin 
and in their ability to deliver it 
to the milk. Some cows will con- 
tinue to give high color milk 
throughout the winter months 
much better than other cows kept 
under the same conditions and 
fed the same feed. These cows 
are either capable of storing 
greater quantities of carotin, dis- 
pensing this carotin over a longer 
period of time, depleting their 
body store more completely or 
transferring the carotin from 
their daily ration into the milk 
more efficiently. Whatever the 
cause for continued high color 
throughout the winter, it is de- 
sirable from the standpoint of 
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maintaining a more nearly uni- 
form product throughout the 
year. Therefore, a study of the 
inheritance of color has been 
started with the aid of the Amer- 
ican Guernsey Cattle Club. 

There are more than 900 cows 
being tested in these herds. 
Among the 900 cows there are 
daughters of 283 bulls. Fifty-five 
of these bulls each have five or 
more daughters in these herds. It 
is hoped that, from the data ob- 
tained, various comparisons can 
be made which will indicate the 
methods by which individuals in- 
herit their ability to produce milk 
of high color. The ability to pro- 
duce milk of high color is best 
indicated to be an inherited char- 
acteristic by the fact that differ- 
ent breeds vary so greatly in this 
respect. 

In a study of the various 
breeds and their variations with 
relation to color, it was found 
that in fat test the breeds were 
in the ascending order as follows: 
Holstein, Ayrshire, Brown Swiss, 
Guernsey and Jersey. In color 
they were in the ascending order 
as follows: Ayrshire, Holstein, 
Brown Swiss, Jersey and Guern- 
sey. 

It is encouraging for owners 
of the lower testing breeds to 
know that the color of milk from 
all breeds of cattle will increase 
proportionally when they are 
given feeds of superior quality in 
carotin content. 
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Associative and Antagonistic Relationships 





in the Decomposition of Plant Residues 


Selman A. Waksman and Imri J. Hutchings 


Condensed from Soil Science 


UR present knowledge of 
the decomposition of plant 
and animal residues in soils 

and in composts is largely based 
upon studies with mixed popula- 
tions or with pure cultures. In 
most instances, no attempt was 
made to determine the role of the 
individual members of the popu- 
lation in the processes involved in 
the decomposition of the various 
organic chemical constituents and 
of the mutual interrelationships 
of the numerous micro-organisms, 
making up the complex popula- 
tions, active in the decomposition 
processes. Those few investiga- 
tions, which dealt with the de- 
composition of complex plant ma- 
terials by individual organisms, 
brought out the fact that these 
do not attack the complex ma- 
terials as a whole, but that certain 
individual chemical constituents 
are decomposed in preference to 
others and that different organ- 
isms vary considerably in this 
respect. 

Various investigators, who have 
attempted to apply the results of 
pure culture studies to the activ- 
ities of a mixed microbial popula- 


tion in soils and in composts, 
recognized the fact that some of 
the organisms used extensively in 
pure culture studies may not play 
the same function in nature. For 
example, the presence of avail- 
able carbohydrates in protein- 
containing bacteriological media 
was found to repress ammonia 
formation by various bacteria 
grown in pure culture in these 
media. This was due to the fact 
that certain bacteria are able to 
utilize the carbohydrates as a 
source of energy in preference to 
the protein; the protein will, 
therefore, be decomposed only to 
a limited extent and, since am- 
monia is primarily a waste prod- 
uct of energy utilization from 
proteins, no ammonia, or very 
little of it, will accumulate in the 
presence of an excess of carbo- 
hydrates. However, certain other 
organisms, as in the case of vari- 
ous fungi, which are capable of 
utilizing as a source of energy 
and as nutrients both cellulose 
and proteins, will usually attack 
the latter in preference to the 
former. Thus, even as simple and 
as readily available a carbo- 


Reprinted by permission from Soil Science, New Brunswick, N. J. 
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hydrate as glucose may be neg- 
lected as a source of energy when 
proteins are present, as in the 
case of certain fungal-like bac- 
teria, the actinomyces. 

The results of a study by the 
authors of the decomposition of 
several plant materials amply il- 
lustrate the associative and an- 
tagonistic influences exhibited by 
the complex microbiological pop- 
ulation responsible for the de- 
composition of plant and animal 
residues in soils and in composts. 
For example, a strong cellulose- 
decomposing fungus was found to 
attack the proteins of alfalfa 
plants in preference to the cel- 
lulose. However, in the presence 
of another organism which could 
also attack the proteins, but not 
the cellulose, the first organism 
was forced to attack the complex 
carbohydrates. It was likewise 
observed in other cases, as with 
corn stalks, that the presence of 
non-cellulose-decomposing fungi 
and bacteria stimulated cellulose 
decomposition by organisms cap- 
able of doing so. This was prob- 
ably due to the fact that the 
former consumed the soluble and 
more readily available carbohy- 
drates, thus forcing the latter to 
exert a property which they 
themselves did not possess. 

Although the mixed soil popu- 
lation brought about quantita- 
tively greater decomposition of 
the alfalfa than did the pure cul- 
tures of fungi and actinomyces, 
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the nature of the decomposition 
process was considerably modi- 
fied when the mixed population 
was preceded by these organ- 
isms. Of particular interest in 
this connection is the loss of 
nitrogen. This loss was found to 
take place particularly in the case 
of certain associations of micro- 
organisms. The loss was exten- 
sive when the mixed soil popula- 
tion was preceded by certain 
fungi capable of attacking the 
proteins in preference to the car- 
bohydrates; it was particularly 
marked in the case of decomposi- 
tion of alfalfa by actinomyces, 
and especially when the latter 
was followed by a mixed soil pop- 
ulation. 

Another striking instance of 
associative activities of micro- 
organisms was found in the abil- 
ity of the actinomyces to grow on 
corn stalks. The organisms tested 
refused to grow, in pure culture, 
upon this plant material. When 
preceded or accompanied by vari- 
ous fungi, however, it made ex- 
cellent growth. Furthermore, this 
resistance of the corn stalks to 
actinomyces growth could be 
completely overcome by the ad- 
dition of calcium carbonate, but 
only partially by nutrient salts, 
namely, sodium nitrate and po- 
tassium phosphate. It is of par- 
ticular interest to note that when 
the unfavorable condition was 
corrected by the calcium carbon- 
ate, the associative organisms no 
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longer favored actinomyces de- 
velopment; however, when the 
condition was only partially cor- 
rected by the nutrient salts, the 
associative organisms again ex- 
erted a favorable effect. This 
points definitely to the fact that 
numerous associative influences 
are exerted in the case of a com- 
plex population. 

The growth of the nitrogen- 
fixing Azobacter was also found 
to present certain significant as- 
pects of population growth. It 
was found capable of utilizing 
the carbohydrates of oat straw, 
but it did not fix any nitrogen. 
In the presence of cellulose-de- 
composing fungi, it also made 
good growth, but this process, as 
well, was not accompanied by 
nitrogen-fixation. The combined 
nitrogen of the straw was utilized 
by this organism for its synthetic 
needs. 
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As to the decomposition of 
some of the resistant plant con- 
stituents like the lignins, it was 
found that the presence of actino- 
myces in the mixtures of organ- 
isms was definitely associated 
with this process. 

These results, as well as the 
various other studies of associa- 
tive and antagonistic effects of 
different organisms upon one an- 
other, not reported here, brought 
out the fact that, in connection 
with the processes of transforma- 
tion of plant and animal residues 
in soils and in composts by a 
mixed population, numerous as- 
sociative and antagonistic influ- 
ences take place. As a result of 
this, the decomposition processes 
which are brought about by a 
complex population are quite dis- 
tinct from those of a single or-~ 
ganism in pure culture. 


Practical Application 


The following methods will 
help the farmer to provide the 
ideal conditions necessary for the 
decomposition of organic mate- 
rial and will aid, also, in main- 
taining soil fertility. 

Plow under cover crops at time 
of or just previous to time of 
blooming. 

Maintain the acidity of the soil 
slightly on the acid side of neu- 
tral—with a ph value between 6 


and 7. 


Do not work the soil when it is 
too wet, as this cuts down the air 
content of the soil, and oxygen 
is necessary for the proper devel- 
opment of most micro-organisms. 

Apply commercial fertilizer in 
correct amounts, as the addition 
of too large an amount of any 
one salt may completely upset 
the micro-organisms of the soil 
and thus hinder the process of 
decomposition. 





HEN a plant fails to de- 
velop properly the soil is 
usually blamed. Hit-or- 

miss methods can only give sat- 
isfactory results by accident, 
when the plant’s needs happen to 
be met. A knowledge of the prin- 
ciples of plant growth and de- 
velopment will enable one to sup- 
ply correctly the required ele- 
ments. Plant failures to a certain 
degree may therefore be attrib- 
uted not to the soil, but to its 
culture. 

A person enjoys a well-bal- 
anced meal when the surround- 
ing conditions are pleasant and 
comfortable. Before a plant can 
make the most of its meal it 
must have good soil texture, aer- 
ation, moisture, and organic ma- 
terial in proper amounts. 

The reason that “C HOPKNS 
Ca Fe Makes Good Plants” is that 
the essential elements for plant 
growth are represented by the 
letters in this symbol. C stands 
for carbon, which the plant as- 
similates from the carbon dioxide 
in the air. H and O represent 
hydrogen and oxygen, obtained 
from water. P, K, and N stand 
for phosphorus, potassium, and 
nitrogen. The plant gets these 
elements from the weathering of 
organic matter, and from the ap- 
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plication of commercial fertilizer. 
From the same sources is de- 
rived sulfur (S). Calcium (Ca) 
is applied in the form of ground 
limestone or hydrated lime, and 
iron (Fe) is made available by 
the process of oxidation of small 
quantities of iron in the soil. 
The elements which are of the 
greatest value to plants are nit- 
rogen, phosphorus, potassium 
and calcium. The first three of 
these when added to the soil in 
sufficient amounts are available 
for a relatively long time. Nitro- 
gen, however, may be applied in 
three forms which differ widely 
in the time of availability. These 
three forms are (1) inorganic, 
(2) organic, (3) intermediate. 
The inorganic forms applied as 
nitrate of soda is available imme- 
diately. The organic form, such 
as manure, must pass through 
the stages of decay, putrefaction, 
and ammonification, before it is 
changed first to a nitrite, and 
then to a nitrate. Warm soil con- 
ditions are essential to a satis- 
factory completion of this process. 
Therefore spring application has 
little immediate value. The in- 
termediate form of nitrogen has 
to change from a nitrite to a 
nitrate and is not available for 
about two weeks. It is necessary 
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not only to know what the plant 
requires as food, but also to sup- 
ply that food over the full grow- 
ing period, Therefore, it is usu- 
ally desirable to use all three 
types of nitrogen forms. 

Best results are obtained by 
using a well-balanced fertilizer 
which is a combination of the 
most essential elements, N, P, K. 
These are usually sold as a 
“5-10-5” or “4-8-4,” etc., the 
numbers referring to the per- 
centages of nitrogen, phosphor- 
ous, and potassium in the fer- 
tilizer. Thus, 100 pounds of 4-8-4 
contains 4 Ibs. of nitrogen, 8 Ibs. 
of phosphorous, and 4 lbs. of 
potassium. As different plants 
have different requirements, there 
are many mixtures on the market. 

The following tests were con- 
ducted with tomatoes in green- 
houses under my _ supervision. 
(1) Plants fertilized with Cal- 
nitro only, which contains 8 per 
cent of nitrogen in the inorganic 
form and 8 per cent in the am- 
monia form. These plants de- 
veloped a more extensive root 
system than that produced by 
either nitrate of soda or sulfate 
of ammonia alone. This effect 
may have been increased by the 
calcium in the Cal-nitro.(2) Dried 
blood alone produced a good root 
system, but insufficient top 
growth. (3) Phosphorus alone 
produced the best root develop- 
ment, but the foliage and fruit 
were under-developed. (4) Pot- 
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ash gave a fair root develop- 
ment and a good-appearing top, 
but scanty yield of undersized 
fruit. (5) A combination of Cal- 
nitro, dried blood, superphos- 
phate, and sulfate of potash 
proved most satisfactory. These 
plants produced an average of 3 
pounds more of fruit per plant. 
In return, this amounts to about 
60 cents for every % of a cent of 
fertilizer applied. This shows the 
economic value of a_ balanced 


fertilizer. 
All soils should first be tested 
for their N, P, K, and Ca 


(lime) content with one of the 
numerous soil-testing devices on 
the market. Then deficiencies in 
the soil should be corrected ac- 
cording to the needs of the par- 
ticular plant which is to be grown 
in that soil. 

If it is impractical to make an 
accurate chemical test of the soil, 
the following symptoms in plants 
may help to determine in which 
elements the soil is deficient. 

Slow growth, premature pro- 
duction of seed, leaves changing 
from a greenish color to yellow, 
show a nitrogen deficiency if 
plenty of water is available to the 
plants. In fruit trees the symp- 
toms of nitrogen starvation are 
dwarfing, slow growth, few and 
small fruits. 

Good leaf and stalk growth, 
but slow maturity and no fruit, 
show lack of phosphorus, one 
of whose functions is to balance 
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the use of nitrogen by the plant. 
If leaves become pale green and 
roots are not well developed the 
same lack is shown. 

Brown patched leaves, or 
leaves dying from the edge in- 


July 


ward, or plants unusually sus- 
ceptible to disease, indicate a 
shortage of potassium. 

Failure of clover or alfalfa 
crops on land: is usually an in- 
dication of lime deficiency. 
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Chloride for Dust 


Within the past few years calcium chloride has come to be recog- 
nized as a valuable agent in controlling dust on country roads. The 
material itself is inexpensive, the method of application is compara- 
tively simple, and the results are usually very satisfactory. 

For the most effective application the road bed should be scarified 
to a depth of about three inches, and it should then be bladed, sprinkled 
and rolled before the calcium chloride is applied. 

If the application of the calcium chloride is made in the evening 
it will absorb considerable moisture during the night and will be prac- 
tically dissolved before morning. One of the most convenient ways to 
make the application is to attach a lime spreader to the rear end of a 
tractor. On small areas, such as on a farm driveway, calcium chloride 
may be easily applied by hand, although the distribution is not as even 
as with a lime spreader. 

The usual rate of application is approximately 1.2 ounces per 
square yard. Some road engineers find that one application per season 
gives good results, while others recommend two applications, one in the 
early part of the season, and another in midsummer. 

Not only does calcium chloride dispel the dust nuisance on country 
roads, but it also has the added advantage of stabilizing the road sur- 
face. The cost of application is often more than offset by the reduction 
in maintenance costs. The moisture which is absorbed and retained by 
the calcium chloride helps to keep the surface of the road hard and 
compact. In some cases a road which has been treated with calcium 
chloride will develop a smooth, well-bound surface similar, in many 
respects, to an asphalt surface. 

The immediate effectiveness of the calcium chloride treatment is, 
in many instances, almost unbelievable. Roads which, during periods 
of dry weather, have made driving anything but a pleasure because of 
the clouds of dust raised by each passing motor, have become, almost 
over night, comparatively dustless. 











The Giant Boysenberry Goes National 


Three years ago California berry growers began to hear about a 
startling new berry—a berry that yielded 22,000 baskets to the acre 
and that brought incomes up to $1,760.00 per acre at depression whole- 
sale prices. 

During the past winter it has withstood temperatures as low as 20 
degrees below zero. Even in the drought area the Boysenberry came 
through with flying colors. 

Back in 1923 or 1924 Rudolph Boysen, then a Napa Valley farmer, 
mixed the pollen of the Logan and Cuthbert on blackberry flowers. Sow- 
ing the resultant seeds, he reserved one plant which he considered the 
best among the lot of mixed seedlings. 

When he came south to Anaheim in Orange County, California, he 
brought a few of the new plants with him. They were planted on the 
edge of his orange grove and almost forgotten, because his interest was 
now centered on oranges. 

Luckily, a few plants were sent to the late D. W. Coolidge of Pasa- 
dena. That Mr. Coolidge had an inkling of the future of the new 
berry is shown by the fact that he wrote to the agricultural experts in 
Washington about it just before he died. 

It was primarily to investigate the Boysenberry that George W. 
Darrow, a government agricultural specialist, came to California. At 
this point Mr. Knott entered the picture, for Mr. Darrow called the 
plant to his attention, urging him to try them, which he did after first 
consulting Mr. Boysen. 

Under field conditions, the new berry outstripped every anticipa- 
tion. The first crop was so astonishing that Mr. Knott went back to the 
old orange grove, dug up all he could and started propagation. By 1934 
he had just 100 plants and it was then that California began to hear 
about this new berry that'was:named to honor the man who first de- 
veloped it. 

It was this planting that yielded the amazing crop that spread the 
Boysenberry’s fame far and near. 

In 1935 and 1986 this planting was increased until 50 acres were in 
Boysenberries. They continued to bear phenomenal crops. 

It was, however, not rntil this year that enough data was on hand 
to definitely recommend tne planting of Boysenberries in all climates 
and soils that are favorable to other types of berries. The first sales were 
confined to California, then gradually extended to Texas and the South- 
east and only now, after they fruited in the middle west after last 
winter’s 20 degrees below zero weather, can they be offered with assur- 
ance nationally. 


Reprinted by permission of Market Growers Journal 
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Recent Bulletins of General Interest 


Published by the State Experiment Stations 


Leucemia of Fowls. C. A. Brandly, R. Graham and V. M. Michael. (Ill. 
Sta. Circ. 467), Urbana, Illinois. 


Studies of Incubation Factors in the Agglutination Test for Pullorum 
Disease. H. M. DeVolt and C. R. Davis. (Md. Sta. Bul. 402), College 
Park, Maryland. 


A Mixture of Alfalfa and Smooth Brome Grass for Pasture. H. C. 
Rather et al. (Mich. Sta. Circ. 159), East Lansing, Michigan. 


Raising the Dairy Calf. H. A. Herman. (Mo. Sta. Bul. 377), Columbia, 
Missouri. 


Nebraska Tractor Tests, 1920-1936. E. E. Brackett et al. (Nebr. Sta. 
Bul. 304), Lincoln, Nebraska. 


Judging Quality in Dairy Products. P. A. Downs. (Nebr. Sta. Circ. 54), 
Lincoln, Nebraska. 


Mastitis: IV, The Composition of Milk as Affected by Latent Mastitis. 
A. C. Dahlberg et al. (N. Y. State Sta. Tech. Bul. 239), Geneva, 
New York. 


Mastitis: V, The Presence of Mastitis Streptococci in Bovine Mammary 
Tissue. G. J. Hucker. (N. Y. State Sta. Tech. Bul. 241), Geneva, 
New York. 


Utilization of Vitamin A by Dairy Cows. G. S. Fraps et al. (Tex. Sta. 
Bul. 536), College Station, Texas. 


Tests of Chick Brooders. E. T. Swink. (Va. Sta. Bul. 306), Blacksburg, 
Virginia. 
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